(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(11) EP 1 019 358 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
07.05.2003 Bulletin 2003/19 

(21) Application number: 98912864.0 

(22) Date of filing: 26.03.1998 



(51) Intci7: C07C 211/06, C07C 215/54, 
C07C 217/62, C07C 237/30, 
C07C 255/33, C07D 333/20, 
A61K 31/135, A61K 31/33 

(86) International application number: 
PCT/SE98/00556 

(87) International publication number: 

WO 98/043942 (08.10.1998 Gazette 1998/40) 



(54) 3,3-DIARYLPROPYLAMINES , THEIR USE AND PREPARATION 

3,3-DIARYLPROPYLAMINE , IHRE VERWENDUNG UND HERSTELLUNG 
3,3-DIARYLPROPYLAMINES, LEUR UTILISATION ET LEUR PREPARATION 



(84) Designated Contracting States: 


• BEIERLEIN, Katarina 


AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC 


S-753 35 Uppsala (SE) 


NL PT SE 


• EMOND, Rikard 


Designated Extension States: 


S-133 43 Saltsjobaden (SE) 


AL LT LV MK RO SI 


• SJOBERG, Birger 




S-191 46 Sollentuna (SE) 


(30) Priority: 27.03.1997 SE 9701144 






(74) Representative: Tannerfeldt, Sigrid Agneta et al 


(43) Date of publication of application: 


Pharmacia AB 


19.07.2000 Bulletin 2000/29 


Patent Department 




112 87 Stockholm (SE) 


(73) Proprietor Pharmacia AB 




112 87 Stockholm (SE) 


(56) References cited: 




WO-A-89/06644 WO-A-94/1 1 337 


(72) Inventors: 


DE-B- 1 216 318 GB-A- 1 169 944 


• JOHANSSON, Rolf 


GB-A- 1 169 945 


S-141 38 Huddinge (SE) 




• HARALDSSON, Martin 


Remarks: 


S-183 72Taby (SE) 


The file contains technical information submitted 


• RINGBERG, Erik 


after the application was filed and not included in this 


S-754 26 Uppsala (SE) 


specification 


• VAGBERG, Jan 




S-192 71 Sollentuna (SE) 





CO 

oo 
m 

CO 
O) 



Q. 

LU 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve. 7S0O1 PARIS (FR) 



EP 1 019 358 B1 



Description 
TECHNICAL FIELD 

[0001] The present invention relates to novel therapeutically active compounds, methods for their preparation, phar- 
maceutical compositions containing the novel compounds, and the use of the compounds for preparing drugs. 

BACKGROUND OF THE INVENTION 

[0002] WO 89/06644 and WO 94/11337 disclose tertiary 3,3-diphenylpropylamines having anticholinergic activity, 
especially for the treatment of urinary incontinence. SE-A-21 5499 discloses secondary 3,3-diphenylpropylamines hav- 
ing an advantageous effect on the heart and circulation. US-A-3,446,901, GB-A-1, 169,944 and GB-A-1, 169,945 dis- 
close 3,3-diphenylpropylamines having antidepressant activity. DE-B1-1216318 discloses preparation of diphenyla- 
Ikylamines having effect on the heart and circulation. 

SUMMARY OF THE INVENTION 

[0003] In accordance with the present invention, novel therapeutically active diarylpropylamines have been found 
which like the 3,3-diphenylpropylamines known from WO 89/06644 and WO 94/11337 above have favourable anti- 
cholinergic properties, and which therefore also can be used for the control of events mediated by acetylcholine, like 
urination. 

[0004] In one aspect, the present invention provides novel compounds represented by the general formula I: 



R 1 is hydrogen, hydroxy, aikyl, alkoxy, hydroxyalkyl, trifluoromethyl, amino, alkylcarbonylamino, alkylcarbonyloxy, 
halogen, 

R 2 and R 3 independently are hydrogen, hydroxy, aikyl, alkoxy, hydroxyalkyl, halogen, alkoxycarbonylalkyl, car- 
bamoyl, sulphamoyl, 

R 4 is co-hydroxyalkoxy, co-aminoalkoxy, co-aminoalkylamino, alkoxyalkyl, hydroxyalkoxyalkylaminoalkyl. dihydroxy- 
alkyl, formyl, alkylcarbonyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkylcarbonylaminoalkyl, aminoaikyl, alkylami- 
noalkyl, dialkylaminoalkyl, carboxyalkyl, carbamoylalkyl, carboxamidoalkyl, carboxyl, amino, nitro, cyano, nitrilo, 
cyanoalkyl, azido, aikyl of at least two carbon atoms, alkoxy of at least two carbon atoms, hydroxyalkyl of at least 
two carbon atoms, 
R 5 is hydrogen, halogen, aikyl, 

Ar is aryl or heteroaryl which may be mono- or independently disubstituted by aikyl, alkoxy, hydroxy, hydroxyalkyl, 
halogen, alkoxycarbonylalkyl, carbamoyl, sulphamoyl, and 

R 6 and R 7 are hydrocarbyl groups which may be the same or different, together containing at least three carbon 
atoms, and which may carry one or more hydroxy groups, and wherein carbon atoms may be interconnected by 
oxygen atoms, and wherein R 6 and R 7 may form a ring together with the amine nitrogen, 
with the provisos that (a) when: 

(i) at least two of R 2 , R 3 and R 5 are other than hydrogen, or 

(ii) R 1 is other than hydroxy or methoxy, and Ar is other than phenyl that is ortho-substituted by hydroxy or 
methoxy, or 

(iii) Ar is heteroaryl, or 




R 3 



R2 



wherein: 
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(iv) at least one of R 6 and R 7 is aromatic hydrocarbyl or cycloalkyl, then 

R 4 may also be hydrogen, methyl, methoxy, hydroxy, hydroxymethyl, halogen, carbamoyl, sulphamoyl; 
and (b), when Ar is unsubstituted phenyl, then R 1 , R 2 , R 3 , R 4 and R 5 can not all be hydrogen; 
5 their salts with physiologically acceptable acids and, when the compounds can be in the form of optical 

isomers, the racemic mixture and the individual enantiomers. 

[0005] In another aspect, the present invention provides the compounds having the general Formula I above for 
therapeutical use, especially for the treatment of urinary incontinence related disorders. 
10 [0006] In still another aspect, the present invention provides a pharmaceutical composition comprising one or more 
compounds of the general Formula I above as the active ingredient, preferably together with a pharmaceutical^ ac- 
ceptable carrier and, if desired, other pharmacologically active agents. 

[0007] In yet another aspect, the present invention provides a method of treating a patient (animals, including hu- 
mans) suffering from a disorder related to urinary incontinence, which method comprises the step of administering to 
15 the said patient an effective amount of a compound having the general Formula I above. 

[0008] In another aspect, the present invention provides the compounds according to Formula I for use as a phar- 
maceutically active substance, especially as an anticholinergic agent. 

[0009] In yet another aspect, the present invention provides the use of the compounds having the general Formula 
I above for the manufacture of a medicament for the treatment of urinary incontinence related disorders. 
20 [0010] In still another aspect, the present invention provides processes for preparing compounds having the general 
Formula I above. 

DETAILED DESCRIPTION OF THE INVENTION 

25 [0011] The present invention comprises novel 3,3-diarylpropylamines and their pharmaceutically acceptable salts 
which are characterized by Formula I above and which are useful as anticholinergic agents. The compounds are par- 
ticularly useful for treatment of urinary incontinence. 

[0012] One subgroup of compounds of Formula I is defined by the substituent R 4 being o-hydroxyaikoxy, co-ami- 
noalkoxy, o>-aminoalkylamino, alkoxyalkyl, hydroxyalkoxyalkylaminoalkyl, dihydroxyalkyl, formyl, alkylcarbonyl, alkox- 

30 ycarbonyl, alkoxycarbonylalkyl, alkylcarbonylaminoalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyt, carboxyalkyl, 
carbamoylalkyl, carboxamidoalkyl, carboxyl, amino, nitro, cyano, nitrilo, cyanoalkyi, or azido. 
[0013] In a limited group of compounds within this subgroup, R 1 is hydrogen or methyl, R 2 , R 3 and R 5 are either all 
hydrogen or one of R 2 , R 3 and R 5 is methyl, methoxy, hydroxy, carbamoyl, sulphamoyl or halogen, and the others are 
hydrogen, and Ar is phenyl or phenyl which is mono- or independently disubstituted by methyl, methoxy, hydroxy, 

35 hydroxymethyl, carbamoyl, sulphamoyl or halogen. 

[0014] Another subgroup of the compounds of Formula I is defined by Ar being heteroaryt. 
[0015] In a limited group of compounds within this subgroup, R 1 is hydrogen or methyl, and R 2 , R 3 , R 4 and R 5 are 
either all hydrogen or one of R 2 , R 3 , R 4 and R 5 is methyl, methoxy, hydroxy, hydroxymethyl, carbamoyl, sulphamoyl 
or halogen, and the others are hydrogen. 

40 [0016] Still another subgroup of the compounds of Formula I is defined by R 1 being hydrogen, alkyl, hydroxyalkyl, 
trifluoromethyl, amino, alkylcarbonylamino, alky lea rbonyloxy, or halogen. Preferaby, Ar is then other than phenyl that 
is ortho-substituted by hydroxy or alkoxy. 

[0017] In a limited group of compounds within this subgroup, R 1 is hydrogen or methyl, R 2 R 3 , R 4 and R 5 are either 
ail hydrogen or one of R 2 , R 3 R 4 and R 5 is methyl, methoxy, hydroxy, hydroxymethyl, carbamoyl, sulphamoyl or hal- 
45 ogen, and the others are hydrogen, and Ar is phenyl or phenyl which is mono- or independently disubstituted by methyl, 
methoxy, hydroxy, hydroxymethyl, carbamoyl, sulphamoyl or halogen. 

[0018] Yet another subgroup of the compounds of Formula I is defined by at least one of R 6 and R 7 being aromatic 
hydrocarbyl, cycloalkyl or a hydrocarbyl chain wherein carbon atoms are interconnected by an oxygen atom at one or 
more positions. 

50 [0019] In a limited group of compounds within this subgroup, R 1 is hydrogen or methyl, R 2 , R 3 R 4 and R 5 are either 
all hydrogen or one of R 2 , R 3 , R 4 and R 5 is methyl, methoxy, hydroxy, hydroxymethyl, carbamoyl, sulphamoyl or hal- 
ogen, and the others are hydrogen, and Ar is phenyl or phenyl which is mono- or independently disubstituted by methyl, 
methoxy, hydroxy, hydroxymethyl, carbamoyl, sulphamoyl or halogen. 

[0020] In the compounds of Formula I, "alkyl", separately and in combinations, is preferably C^alkyl, i.e. methyl, 
55 ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, and isomeric forms thereof, more preferably C^alkyl, especially 
C^alkyl. 

[0021] Similarly, "alkoxy", separately and in combinations, is preferably C^alkoxy, i.e. methoxy, ethoxy, propoxy. 
butoxy, pentoxy, hexoxy, heptoxy, octoxy, and isomeric forms thereof, more preferably C^alkoxy, especially C^alkoxy. 



3 
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[0022] "Aryl" means phenyl or naphthyl. "Heteroaryl" refers to a 5- or 6-membered heteroaromatic ring having from 
one to three heteroatoms, and which optionally may be fused to a homoaromatic ring, such as a benzene ring. Exem- 
plary heteroaryl groups are morpholinyl, thienyl, furyl, piperazinyl, piperidinyl, imidazolinyl, pyridazolinyl, oxazolyl, iso- 
xazolyl, pyrrolyl, imidazolyl, pyrazolyl, pyridyl, pyrazinyl, pyrimidinyl or pyridazinyl. 
[0023] "Halogen" includes fluoro, chloro, bromo and iodo. 

[0024] When aryl is mono-substituted, it is preferably substituted in 2-position. When aryl is di-substituted, it is pref- 
erably substitued in positions 2 and 4. Preferred substituents are methyl, methoxy, hydroxy, hydroxymethyl, halogen, 
alkoxycarbonylalkyl, carbamoyl, sulphamoyl, especially methyl, hydroxymethyl and halogen. Aryl is preferably phenyl. 
[0025] Preferred heteroaryl groups are thienyl, pyrryl, thiazolyl, oxazolyl, methylthiazolyl and methylpyrryl. 
[0026] R 1 is preferably hydroxy, halogen, trifluoromethyl, amino, methoxy or hydroxymethyl. 
[0027] R 2 and R 3 are preferably selected from hydrogen, hydroxy and methoxy. 

[0028] R 4 is preferably hydrogen, formyl, alkoxycarbonyl, alkylcarbonyl, hydroxyalkyl, alkoxyalkyl, carboxamidoalkyl, 
carbamoylalkyl, aminoalkyl, amino, azido, cyanoalkyl, carboxy orcarboxyalkyl. More preferably, R 4 is hydrogen, formyl, 
hydroxymethyl, hydroxyethyl, hydroxy propyl, hydroxybutyl, hydroxypentyl, hydroxyhexyl, ethoxymethyl, methoxycar- 
bonyl, amino, aminopropyl, acetyl, 1,2-hydroxyethyl, ethylaminomethyt, or hydroxyethoxyethylaminoethyl. 
[0029] R 5 is preferably hydrogen. 

[0030] R 6 and R 7 independently of each other preferably signify a saturated hydrocarbyl group, especially a saturated 
aliphatic hydrocarbyl group, such as C^-alkyl, especially C^-alkyl, or adamantyl, R 6 and R 7 together containing at 
least three, preferably at least four carbon atoms. R 6 and R 7 may carry one or more hydroxy groups and they may be 
joined to form a ring together with the nitrogen atom. It is preferred that at least one of R 6 and R 7 comprises a branched 
carbon chain. 

[0031] Exemplary groups -NR 6 ,R 7 are diethylamino, diisopropylamino, methyl-tert-butylamino, methyl-tert.- 
pentylamino, piperidino, 2,2,6,6-tetramethylpiperidino, methylcyclobutylamino, methylcyclopentylamino, methylcy- 
clohexylamino, methylcycloheptylamino, pyrrolidino, 2,2,5,5-tetramethylpyrrolidino, N-methyl-N-adamantylamino, es- 
pecially diisopropylamino. 

[0032] Representative compounds of Formula I are: 

N,N-diisopropyl-3-(2-fluorophenyl)-3-phenylpropanamine hydrochloride 
N,N-diisopropyl-3-(5-formyl-2-hydroxy-phenyl)-3-phenylpropanamine, and its (R)-isomer 
N,N-diisopropyl-3-(2-hydroxy-5-methyloxycarbonylphenyl)-3-phenylpropanamine, and its (R)-isomer 
N,N-diisopropyl-3-(5-acetyl-2-hydroxy phenyl )-3-phenylpropanamine, and its (R)-isomer 
N,N-diisopropyl-3-[2-hydroxy-5-(2-hydroxyethyl)phenyl]-3-phenylpropanamine, and its (R)-isomer 
N,N-diisopropyl-3-[2-hydroxy-5-(1-hydroxyethyl)phenyl]-3-phenylpropanamine, and its 3(R)-isomer 
N,N-diisopropyl-3(R)-[5-(1 (R*),2-dihydroxyethyl)-2-hydroxyphenyl]-3-phenylpropanamine, and its 1(S*)-isomer 
N,N-diisopropyl-3-[2-hydroxy-5-(6-hydroxyhexyl)phenyl]-3-phenylpropanamine, and its (R)-isomer 
N,N-diisopropyl-3-(5-ethoxymethyl-2-hydroxyphenyl)-3-phenylpropanamine, and its (R>-isomer 
N,N-diisopropyl-3-[5-(3-aminopropyl)-2-hydroxyphenyl]-3-phenylpropanamine, and its (R)-isomer 
N,N-diisopropyl-3-[5-(3-acetamidopropyl)-2-hydroxyphenyl]-3-phenylpropanamine, and its (R)-isomer 
N,N-diisopropyl-3-[5-(2-cyanoethyl)-2-hydroxyphenyl]-3-phenylpropanamine, and its (R)-isomer 
N,N-diisopropyl-3-(5-amino-2-hydroxyphenyl>-3-phenylpropanamine f and its (R)-isomer 
N,N-diisopropyl-3-(5-azido-2-hydroxyphenyl)-3-phenylpropanamine, and its (R)-isomer 
N,N-diisopropyl-3-[2-hydroxy-5-(3-hydroxypropyl)phenyl]-3-phenylpropanamine, and its (R)-isomer 
N-cyclobutyl-N-methyl-3-(2-hydroxyphenyl)-3-phenylpropanamine 
N,N-diisopropyl-3-(2-hydroxyphenyl)-3-(2-thienyl)propanamine 

N,N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-(2-thienyl)propanamine, and its (R)-isomer 

[0033] The compounds of Formula I may, in accordance with the present invention, be prepared by per se conven- 
tional methods, and especially by 

a) reacting a compound of Formula li 
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10 



15 



20 



25 



30 



35 



40 



45 



R3R2 



^CH-CH 2 -CH^-Y 
Ar 



II 



wherein R 1 to R 5 and Ar are as defined above for Formula I, and Y is a leaving group, with an amine HNR 6 ,R 7 , 
wherein R 6 and R 7 are as defined above, or 

b) reducing a compound of Formula III 



R 5 



^h-ch 2 -co-N\ r? 

Ar 



III 



wherein R 1 to R 7 and Ar are as defined above for Formula I and any hydroxy groups may be protected, or 

c) N-alkylating a secondary amine of Formula IV 

R3R2 

O IV 
R 5 ^H-CH 2 -CH-NH-Z 1 v 

wherein R 1 to R 5 and Ar are as defined above for Formula I and any hydroxy groups may be protected, and wherein 
Z has the same meaning as R 6 and R 7 , or 

d) reducing a compound of Formula Va or Vb 



50 



55 
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R5 ^ /C =CH 2 -CH-N^ r7 R 5 Nc^CH^CHj-nC^ 

Ar * Ar W 

Va Vb 

wherein R 1 to R 7 and Ar are as defined above for Formula I and any hydroxy groups may be protected, and W 
signifies a hydroxy group or halogen, or 

e) in a compound of Formula VI 

R 3 R 2 

O / R VI 

R 5 CH-CH^-CHr-Nv. 7 
/ 1 2 R 7 

Ar 

wherein R 2 to R 7 and Ar are as defined above for Formula I, and R 1 a is carboxyl or alkoxy, converting R'a to 
hydroxy, or 

f) in a compound of Formula VII 




R 5 h CH-CH 2 -CH /r N\ . Vn 
b i I 2 ^ R 7 

Ar 

wherein R 1 t R 6 r R 7 and Ar are as defined above for Formula I, and one of R 2 b to R 5 b is alkylene and the others 
are as defined above for R 2 to R 5 , reducing alkylene to alkyl, hydroxyalkyl or dihydroxyalkyl, or 

g) in a compound of Formula I as defined above, converting one or more of groups R 1 to R 5 to another or other 
groups R 1 to R 5 , or 

h) reacting a compound of Formula VIII 
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R3 R2 

R 5 CH-CH 0 -CHr-N^ 



10 



15 



20 



2 ^ n 2 n ^i>7 



vm 



\ 
CH- 



wherein R 1 to R 7 are as defined above for Formula I, and X is oxygen or sulphur, with a compound of Formula IX 



CH 3 N=C: 



IX 



to form a compound of Formula la 



25 



30 



R 3 R2 

R 5 CH-CH 2 -CHz-NC _ Ia 



35 wherein R 1 to R 7 and X are as defined above, or 

i) reacting a compound of Formula VIII above, wherein X is oxygen, with a compound of Formula X 



40 



45 




to form a compound of Formula lb 



50 



55 



7 



EP 1019 358 B1 



R3 R2 

R5 ^CH 2 -CH 2 -N^ r7 

8 



lb 



wherein R 1 to R 7 are as defined above for Formula I, or 
j) converting a compound of Formula XI 



R3 R2 
R*^-R> 



R5 



? 



£ ^ R 7 



N 



XI 



wherein R 1 to R 7 are as defined above for Formula I, to a compound of Formula XII 



R3 R2 

R 5 CH-CH 2 -CH 2 — N^ R 7 xa 




N 



wherein R 1 to R 7 are as defined above for Formula I, or 
k) converting a compound of Formula XIII 



8 



EP1 019 358 B1 



10 



15 



25 




R 6 



ch-cHo-ch-nC „ ^ 



'2 ^2 "\ R 7 



H 2 N X 



wherein R 1 to R 7 are as defined above for Formula I, and X is oxygen or sulphur, to a compound of Formula XIV 



R3 R2 

O / r6 XIV 

r 5 ch-ch.-ch-nC 



2 2^ R 7 

X ~N 
R R 

30 wherein R 1 to R 7 and X are as defined above for Formula I, and R 8 and R 9 independently are hydrogen or alkyl, and 

i) when necessary splitting off hydroxy protecting groups in the compounds obtained, 

ii) if desired converting the obtained bases of Formula I into salts thereof with physiologically acceptable acids, 
or vice versa, and/or 

35 iii) jf desired separating an obtained mixture of optical isomers into the individual enantiomers. 

[0034] Appropriate reaction conditions in the above reactions may readily be selected by the skilled person with 
reference to analogous prior art methods and with due consideration of the specific Examples below. The necessary 
starting materials are either known or may be prepared in analogy with the preparation of known compounds. 

40 [0035] The separation of mixtures of optical isomers, according to ii) above, into the individual enantiomers can e. 
g. be achieved by fractional crystallisation of salts with chiral acids or by chromatographic separation on chiral columns. 
[0036] In accordance with the present invention, the compounds of Formula I, in the form of free bases or salts with 
physiologically acceptable acids, can be brought into suitable galenic forms, such as compositions for oral use, for 
injection, for nasal spray administration or the like, in accordance with accepted pharmaceutical procedures. Such 

45 pharmaceutical compositions according to the invention comprise an effective amount of the compounds of Formula 
I in association with compatible pharmaceutically acceptable carrier materials, or diluents, as is well known in the art. 
The carriers may be any inert material, organic or inorganic, suitable for enteral, percutaneous or parenteral adminis- 
tration, such as: water, gelatin, gum arabicum, lactose, microcrystalline cellulose, starch, sodium starch glycolate, 
calcium hydrogen phosphate, magnesium stearate, talcum, colloidal silicon dioxide, and the like. Such compositions 

so may also contain other pharmaceutically active agents, and conventional additives, such as stabilizers, wetting agents, 
emulsifiers, flavouring agents, buffers, and the like. 

[0037] The compositions according to the invention can e.g. be made up in solid or liquid form for oral administration, 
such as tablets, capsules, powders, syrups, elixirs and the like, in the form of sterile solutions, suspensions or emulsions 
for parenteral administration, and the like. 
55 [0038] The compounds and compositions can, as mentioned above, be used for the same therapeutical indications 
as the compounds of the above-mentioned WO 89/06644 or WO 94/11337, i.e. for the treatment of acetylcholine- 
mediated disorders, such as urinary incontinence, especially urge incontinence. The dosage of the specific compound 
will vary depending on its potency, the mode of administration, the age and weight of the patient and the severity of 
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the condition to be treated. The daily dosage may, for example, range from about 0.01 mg to about 4 mg per kilo of 

body weight, administered singly or multiply in doses e.g. from about 0,05 mg to about 200 mg each. 

[0039] The invention will be further illustrated by the following non-limiting example and pharmacological tests. 

General 

[0040] N.M.R data were acquired on a Jeol JNM-EX 270 or a Varian Unity 500 spectrometer. Spectra were recorded 
with tetramethylsilane (TMS) as internal standard at 30°C. Infrared spectra were recorded on a Perkin-Elmer Model 
Model 841 spectrophotometer. Non-corrected melting points were obtained on a Koeffler apparatus. Gas chromatog- 
raphy was performed on a HP 5940 instrument with a 10 m HP-1 column and the oven heated in the linear temperature 
gradient mode. All lithium aluminum hydride reductions were quenched by the use of the procedure according to V. 
Micovic and M. Mihailovic (J. Org. Chem. 18, 1190 (1953)). 

EXAMPLE 1 

N-(5-Hydroxy-3-oxapentyl)-N-isopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamine hydrochloride 

[0041] A solution of N-(5-hydroxy-3-oxapentyl)-N-isopropyI-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamide 
(2.75 g, 7 mmol) in THF (40 mL) was added to lithium aluminum hydride (LAH) (0.50 g, 13 mmol) and the mixture was 
stirred at ambient temperature for 2 h. The reaction was quenched and the solvent evaporated. The residue was 
chromatographed on silica (toluene-triethylamine 19:1). The title compound was crystallised by dissolving the free 
amine in diethyl ether and adding hydrogen chloride in diethyl ether. Yield 0.75 g (27%); mp 70-75°C. 1 H NMR (DMSO- 
d6) 51.17 (q, 3H), 1.23 (t, 3H), 2.18 (d, 3H), 2.47 (m, 2H), 2.84-3.07 (m, 2H), 3.15 (m, 1H), 3.37 (m, 1H), 3.42 (d, 2H), 
3.46 (s, 2H), 3.67 (m. 1H), 3.74 (m, 2H), 4.30 (m, 1H), 4.76 (br, 1H), 6.71 (d, 1H), 6.80 (d, 1H), 7.06 (d, 1H), 7.16 (t, 
1H), 7.27 (t, 2H), 7.33 (d, 2H) t 9.29 (d, 1H) and 10.07 (br, 1H). Anal. (C^H^NCVHCl) C, H, N. 
[0042] The starting compound N-(5-hydroxy-3-oxapentyl)-N-isopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpro- 
panamide was prepared as follows: 

1.1 Trans-3-(2-benzyloxy-5-methylphenyl)-3-phenylpropenoic acid > 

[0043] A solution of triethyl phosphonoacetate (22.4 g, 0.10 mol) in THF (150 mL) was added to sodium hydride 
(80%, 2.7 g, 0.09 mol) under nitrogen during 15 min. The resulting mixture was refluxed for 1 5 min whereafter a solution 
of 2-benzyloxy-5-methyl-benzophenone (15.1 g, 0.05 mol) in THF (50 mL) was added. The reaction mixture was re- 
fluxed for 19 h. Water and sodium hydroxide (10 g, 0.25 mol) were added and most of the THF was distilled off. Ethanol 
was added until a clear solution was obtained and the reflux was continued for a few minutes. Water was added to a 
total volume of 1 L and the mixture was washed with diethyl ether. Hydrochloric acid was added to the water-phase 
and a crystalline mass was obtained. The pure trans-isomer was obtained by recrystallisation from ethanol. Yield 10.4 
g (60%). 1 H NMR (DMSO-d6) 5 2.24 (s, 3H), 4.92 (s, 2H), 6.41 (s, 1H), 6.87 (d, 1H), 6.98 (d, 1H), 7.03 (m, 2H) 7.12 
(m, 1H), 7.22 (m, 3H), 7.29 (m, 1H), 7,30 (m, 1H) and 7.33-7.39 (m, 3H). 

1.2 trans-N-(5-Hydroxy-3-oxapentyl)-N-isopropyl-3-(2-benzyloxy-5-methylphenyl)-3-phenylpropenamide 

[0044] A solution of DCC (5.2 g, 17 mmol) in THF (20 mL) was added to a solution of trans-3-(2-benzyloxy-5-meth- 
ylphenyl)-3-phenylpropenoic acid (6.9 g, 20 mmol), 2-(2-isopropylaminoethoxy Methanol, triethylamine (2.5 g, 25 mmol) 
and hydroxysuccinimide (2.8 g, 24 mmol) in THF (50 mL). The reaction mixture was stirred for 20 h. The solvent was 
evaporated and the residue chromatographed on silica (gradient from toluene to ethyl acetate). Yield 5.9 g (62%). 

1.3 trans-N-(5-Hydroxy-3-oxapentyl)-N-isopropyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamide 

[0045] A solution of trans-N-(5-hydroxy-3-oxapentyl)-N-isopropyt-3- (2-benzyloxy-5-methylphenyl)-3-phenylpro- 
penamide (5.9 g, 12 mmol) in acetic acid (50 mL) was hydrogenatated over Pd/C (10 %, 0.5 g) for 16 h. Filtering and 
evaporation of solvent left a residue that was chromatographed on silica (ethyl acetate). Yield 2.83 g (61 %). 

EXAMPLE 2 

N-Cycloheptyl-N-methyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamine hydrochloride 

[0046] A solution of N-cycloheptyl-N-methyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamide (0.93 g, 2.5 mmol) 
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in THF (20 ml_) was added to LAH (0.22 g, 5.6 mmol) and the mixture was stirred at reflux temperature for 30 min. The 
reaction was quenched and the solvent evaporated. The residue was chromatographed on silica (chloroform-methanol 
9:1 ). The amine salt was obtained by dissolving the free amine in diethyl ether and adding hydrogen chloride in diethyl 
ether. Yield 0.45 g (46%); mp. 230-232°C. 1 H NMR (DMSCMJ6) 8 1.27-1.70 (m, 10H), 1 .88 (br, 1H), 2.05 (d, 1H), 2.17 
(s, 3H), 2.42 (br, 1H), 2.60 (s, 3H), 2.85 (br t 2H), 3.34 (m, 1H), 4.30 (t, 1H), 6.72 (d, 1H), 6.80 (dd, 1H), 7.05 (br, 1H). 
7.15 (t, 1H), 7.27 (t, 2H), 7.31 (d, 2H), 9.31 (s, 1H)and 10.53 (br, 1H).Anal. (C24H33NO HCI) C, H, N. 
[0047] The starting compound N-cycloheptyl-N-methyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamide was 
prepared as follows: 

2.1 N-Cycloheptyl-trans-3-(2-benzyloxy-5-methylphenyl)-3-phenylpropenamide 

[0048] A solution of DCC (5.2 g, 25 mmol) in THF (50 mL) was added to a solution of trans-3-(2-benzyloxy-5-meth- 
ylphenyl)-3-phenylpropenoic acid (Example 1.1), (6.9 g, 20 mmol), cycloheptylamine (2.6 g, 23 mmol), triethylamine 
(2.0 g, 20 mmol) and hydroxysuccinimide (2.4 g, 21 mmol) in THF (50 mL). The reaction mixture was stirred for 1 h at 
room temperature. Another portion of cycloheptylamine (1 .3 g) was added and the reaction mixture was left stirring for 
another 1 h. The mixture was filtered and the filtrate evaporated. The residue was dissolved in diethyl ether and washed 
with hydrochloric acid (1M), water and brine in subsequent order. After evaporation of the solvent, the residue was 
crystallised from toluene-hexane to give 7.3 g (83%). 1 H NMR (CDCI 3 ) 5 106 (br, 2H), 1.25-1.74 (m, 10H), 2.30 (s, 
3H), 3.83 (m, 1H), 4.95 (s, 2H), 5.50 (d, 1H), 6.49 (s, 1H), 6.90-7.08 (m, 4H), and 7.12-7.44 (m, 9H). 

2.2 N-Cycloheptyl-N-methyl-trans-3-(2-benzyloxy-5-methylphenyl)-3-phenylpropenamide 

[0049] A solution of N-cycloheptyl-trans-3-(2-benzyloxy-5-methylphenyl)-3-phenylpropenamide (4.4 g, 1 0 mmol) and 
methyliodide (4 g , 30 mmol) in DMF (1 0 mL) was added to sodiumhydride (80 %, 1 .2 g, 40 mmol) at ambient temperature 
and the mixture was stirred for 60 min. Excess sodium hydride was destroyed by adding methanol, and the reaction 
mixture was then partioned between toluene and water. The organic layer was dried (MgS0 4 ) and the solvent was 
evaporated. The residue was crystallised from toluene-hexane to yield 4.4 g (97%). 1 H NMR (CDCI 3 ) (almost 1 :1 mix- 
ture of rotameres) 5 1.20-1.80 (m, 12H), 2.30 (m, 3H) 2.61 (s, 1.5H), 2.71 (s, 1.5H), 3.93 (m, 0.5H), 4.46 (m, 0.5H), 
4.81 (m, 1H), 6.43 (m, 1H), 6.81 (m, 2H) and 7.08-7.35 (m, 10H). 

2.3 N-Cycloheptyl-N-methyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamide 

[0050] A solution of N-cycloheptyl-N-methyl-trans-3-(2-benzyloxy-5-methy!phenyl)-3-phenylpropenamide (3.15 g, 7 
mmol) in acetic acid (40 mL) was hydrogenated over Pd/C (10%, 0.2 g) for 72 h. The reaction mixture was filtered and 
the solvent evaporated. The residue was chromatographed on silica (toluene-ethyl acetate 9:1 ). Yield 0.95 g (37%). 1 H 
NMR (CDCI3) 5 1.26-1.98 (m, 12H), 2.02 (s, 3H), 2.12 (s, 3H), 2.28 (m, 1H), 2.52 (m, 1H), 2.71 (m, 1H), 4.36 (dd, 1H), 
6.39 (s, 1H), 6.76 (s, 2H), 7.15 (m, 2H) and 7.25 (m, 5H). 

EXAMPLE 3 

N-Cyclohexyl-N-methyl-3-(2-hydroxy-5-methylphenyl)-3-phenylpropanamine hydrochloride 

[0051] A solution of N-cyclohexyl-N-methyi-trans-3-(2-benzyloxy-5-methylphenyl)-3-phenylpropenamide (4.0 g, 9 
mmol) in THF (90 mL) was added to LAH (0.50 g, 13 mmol) in THF (5 mL) and the mixture was stirred at ambient 
temperature for 2.5 h. The reaction was quenched and the solvent evaporated. The resulting oil was hydrogenated 
over Pd/C (10%, 1g) in acetic acid (70 mL) for 20 h. After filtration and evaporation of the solvent, the residue was 
chromatographed on silica (chlorofornv.methanol 99:1). The amine salt was obtained by dissolving the free amine in 
diethyl ether and adding hydrogen chloride in diethyl ether. Yield 1.2 g (36%); mp. 179-183°C. 1 H NMR (DMSO-d6) 5 
1 .05 (m, 1 H), 1 .21-1 .38 (m, 4H), 1 .51 (d, 1 H), 1 .74 (br, 2H), 1 .86 (br, 1 H), 2.00 (d, 1 H), 2.17 and 2.1 9 (s, 3H), 2.39-2.56 
(m, 2H), 2.63 (m, 3H), 2.82 (m, 1H), 2.93 (m, 1H), 3.17 (m, 1H), 4.32 (q, 1H), 6.73 and 6.75 (d, 1H), 6.79 and 6.81 (t, 
1H), 7.02 and 7.10 (d, 1H), 7.14-7.18 (m, 1H), 7.25-7.29 (m, 2H), 7.33 (t, 2H), 9.34 (br, 1H) and 10.78 (s, 1H). Anal. 
(C 23 H 31 NOHCI) C, H, N. 

[0052] The starting compound N-cyclohexyl-N-methyl-trans-3-(2-benzyloxy-5-methylphenyl) -3-phenylpropenamide 
was prepared as follows: 

3.1 N-Cyclohexyl-N-methyl-trans-3-(2-benzyloxy-5-methylphenyl)-3-phenylpropenamide 

[0053] A solution of DCC (5.2 g, 25 mmol) in THF (50 mL) was added to a solution of trans-3-(2-benzyloxy-5-meth- 
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ylphenyl)-3-phenylpropenoic acid (Example 1.1), (6.9 g, 20 mmol), N-methyl-cyclohexylamine (2.6 g t 23 mmol), tri- 
ethylamine (2.0 g, 20 mmol) and hydroxysuccinimide (2.4 g, 21 mmol) in THF (50 ml_). The reaction mixture was stirred 
for 2 h. A second portion of DCC (2.5 g, 13 mmol) and N-methyl-cyclohexylamine (1.5 g, 13 mmol) was added and the 
reaction mixture was left stirring for 16 h. Diethyl ether and hydrochloric acid (1 M) were added and the organic phase 
was washed with brine. The organic layer was evaporated and the residue was chromatographed on silica (toluene- 
ethyl acetate 9:1). Yield 5.5 g (63%). 1 H NMR (DMSO-d6) (almost 1:1 mixture of rotameres) 8 0.88-1.06 (m t 2H), 
1.16-1.39 (m, 5H), 1.55 (t, 2H), 1.67 (br, 1H), 2.21 (s, 1.5H), 2.23 (s, 1.5H) 2.56 (s. 1.5H), 2.67 (s, 1.5H), 3.67 (m, 
0.5H), 4.05 (m, 0.5H), 4.82 (s, 1H), 4.85 (s, 1H). 6.57 (s, 0.5H), 6.59 (s, 0.5H), 6.84 (dd, 1H), 6.87 (d, 0.5H), 6.89 (t, 
1H), 6.95 (dd, 1H), 6.98 (d, 0.5H), 7.12 (dd, 1H), 7.17 (m, 3H), 7.27 (m, 2H), and 7.32 (m, 3H). 

EXAMPLE 4 

N,N-Diisopropyl-3-(2-trifluoromethylphenyl)-3-phenylpropanamine hydrochloride 

[0054] BoranSMe 2 -complex in THF (7 mL, 14 mmol) was gently refluxed with a weak stream of nitrogen for 30 
minutes. N,N-Diisopropyl-3-(2-trifluoromethylphenyl)-3-phenylpropanamide (1.55 g, 4.2 mmol) was added to the re- 
fluxing solution and the reflux was continued for 1 h. The reaction mixture was partioned between diethyl ether and 
sodium hydroxide (1M). The solvent of organic layer was evaporated and the residue was chromatographed on silica 
(toluene-triethylamine 9:1) to yield the free amine. The hydrochloride salt was obtained by dissolving the amine in 
diethyl ether with the addition of hydrogen chloride in diethyl ether. The resulting oil produced crystals after some time 
stirring in diethyl ether. Yield 0.39 g (23%); mp. 143-144°C. 1 H NMR (DMSO-d6) 8 1.19 (q, 6H), 1.25 (dd, 6H), 2.53 
(m, 1H), 2.70 (m, 1H), 2.87 (m, 2H), 3.59 (m, 2H), 4.38 (t, 1H), 7.24 (t, 1H), 7.35 (t, 2H), 7.39 (d, 2H), 7,45 (t, 1H), 7.68 
(t, 1H), 7.74 (t, 2H) and 10.25 (br, 1H). Anal. (C^Hjs^-HCI) C, H, N. 

[0055] The starting compound N,N-diisopropyl-3-(2-trifluoromethylphenyl)-3-phenylpropanamide was prepared as 
follows: 

4.1 Diethyl N,N-diisopropylacetamide phosphonate 

[0056] A mixture of triethyl phosphite (23 g, 0.14 mo!) and N.N-diisopropyl 2-bromoacetamide (29 g, 0.13 mol) was 
heated to 110°C for 3 h to yield 35 g (97%). The product was used without purification. 

4.2 N,N-Diisopropyl-3-(2-trifluoromethylphenyl)-3-phenylpropenamide 

[0057] A solution of diethyl N,N-diisopropylacetamide phosphonate (8.4 g, 30 mmol) in THF (20 mL) was added 
dropwise to sodium hydride (80 %, 0.85 g, 29 mmol) during 30 min, keeping the temperature below 30° C. A solution 
of 2-trifluoromethyl-benzophenone (5.0 g, 20 mmol) in THF (20 mL) was added and the reaction mixture was heated 
to 50°C and kept at that temperature for 16 h. A second portion of the phosphorous ylide (15 mmol), prepared as 
above, was added. After another 24 h at 50° C the mixture was partioned between diethyl ether and water. The etheral 
layer was evaporated and the residue chromatographed on silica (toluene-ethyl acetate 9:1) yielding 3.0 g (41%) as 
a mixture of the E- and Z-isomers. Labels a and b refer to the different isomers. 1 H NMR (CDCI 3 -d) 8 0.80 (d, 6Ha), 
1.08 (d, 3Hb), 1.24 (t t 6Hb), 1.31 (d, 3Hb), 1.44 (d. 6Ha), 3.32 (m, 1Ha), 3.34 (m, 1Hb), 4.19 (m, 1Hb), 4.32 (m, 1Ha), 
6.04 (s, 1Ha), 6.65 (s, 1Hb)and 7.18-7.75 (m, 9Ha, 9Hb). 

4.3 N,N-Diisopropyl-3-(2-trifluoromethylphenyl)-3-phenylpropanamide 

[0058] A solution of N,N-diisopropyl-3-(2-trifluoromethylphenyl)-3-phenylpropenamide (2.95 g, 8.1 mmol) in ethanol 
(50 mL) was hydrogenated over Pd/C (10%, 300 mg) at normal pressure for 24 h. The catalyst was filtered off, the 
solvent partly evaporated and the product collected after crystallisation. Yield 1 .78 g (60%). 1 H NMR (CDCI 3 -d) 81.16 
(m, 6H), 1.30 (m, 6H) f 2.86 (dd, 1H), 3.11 (dd, 1H), 3.41 (m, 1H), 4.03 (m, 1H), 5.12 (m, 1H) and 7.10-7.78 (m, 9H). 

EXAMPLES 

N,N-Diisopropyl-3-(2-hydroxyphenyl)-3-(3-pyridyl)-propanamine dihydrochloride 

[0059] A solution of N,N-diisopropyl-3-(2-methoxyphenyl)-3-(3-pyridyl)-propanamide (2.8 g, 8 mmol) in THF (25 mL) 
was added to LAH (1 .3 g, 32 mmol). The reaction mixture was refluxed for 4 h whereafter the reaction was quenched 
and the solvent evaporated. The residue was chromatographed on silica (toluene-triethylamine 99:1) to give 2.2 g. 
The product (1 .3 g, 4 mmol) was dissolved in dichloromethane (20 mL) and the solution was cooled to -78°C and boron 
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tribromide (1 g, 8 mmol) was added dropwise and the reaction mixture was allowed to reach room temperature during 
1 h. The reaction mixture was washed with sodium hydroxide (1 M) and brine and the organic phase was dried (MgS0 4 ) 
and the solvent evaporated. The residue was chromatographed on silica (toluene-triethylamine 9:1) to give 0.35 g. 
The free amine was dissolved in diethyl ether and hydrogen chloride in diethyl ether was added to produce the dihy- 
5 drochloride as crystals which soon rearranged to a hard glass. 1 H NMR (DMSO-d6) 5 1.22 (dd t 6H), 1.28 (dd, 6H) t 
2.60 (m, 1H), 2.70 (m, 1H), 2.93 (m, 2H), 3.60 (m, 2H), 4.60 (t, 1H), 6.85 (t, 1H), 6.89 (d, 1), 7.11 (t, 1H), 7.38 (d, 1H), 
7.96 (dd, 1H), 8.46 (d, 1H), 8.75 (d, 1H), 8.85 (s, 1H) t 9.90 (br, 1H) and 10.14 (s, 1H). 

[0060] The starting compound N,N-diisopropyl-3-(2-methoxyphenyl)-3-(3-pyridyl)-propanamide was prepared as fol- 
lows: 

10 

5.1 2-Methoxyphenyl-3-pyridyl-ketone 

[0061] A solution of 2-bromoanisole (21 g, 0.11 mol) in diethyl ether (100 mL) was added to magnesium turnings 
during 45 minutes with heating. After the addition the reflux was continued for 15 min. The Grignard reagent was cooled 

15 to 0°C and a solution of 3-cyanopyridine (10 g, 0.10 mol) in diethyl ether (100 mL) was added dropwise. The mixture 
was refluxed for a few minutes. Hydrochloric acid (20 mL, 0.24 mol, cone.) and 2-propanol (20 mL) were added and 
the reflux was continued for 30 min. Water and diethyl ether were added and the phases separated. The water-phase 
was made alkaline (2M NaOH) and was extracted with diethyl ether. The combined organic phases were dried (MgS0 4 ) 
and evaporated to yield 17 g. The crude was chromatographed on silica (toluene-ethyl acetate 19:1) to give 3.75 g 

20 (19%). 1 H NMR (CDCI 3 -d) 5 3.76 (s, 3H), 7.01 (d, 1H), 7.10 (t, 1H), 7.41 (dd, 1H), 7.46 (dd, 1H), 4.53 (m, 1H), 8.12 (d, 
1H), 8.75 (s,1H)and 8.94 (s, 

5.2 N,N-Diisopropyl-3-(2-methoxyphenyl)-3-(3-pyridyl)-propanamide 

25 [0062] A solution of of diethyl N,N-diisopropylacetamide phosphonate (Example 4.1), (9.3 g, 33 mmol) in THF (40 
mL) was added dropwise to sodium hydride (80 %, 1.0 g, 33 mmol) during 15 min. The mixture was heated to 40°C 
for 15 minutes and then cooled to 5°C whereafter a solution of 2-methoxyphenyl-3-pyridyl-ketone (4.5 g, 21 mmol) in 
THF (10 mL) was added dropwise. The reaction mixture was allowed to reach room temperature and was stirred for 
1 6 h. The reaction mixture was partioned between diethyl ether and water and the organic phase was dried (MgS0 4 ) 

30 and evaporated to yield 7.1 g of solid material. The product was hydrogenated over Pd/C (10%, 0.2 g) in acetic acid 
(50 mL) for 48 h. The reaction mixture was filtered and the solvent evaporated. The residue was partioned between 
diethyl ether and hydrochloric acid (1 M) and the phases were separated. The water-phase was made alkaline (2 M 
sodium hydroxide) and extracted with diethyl ether. The combined organic phases were dried (MgS0 4 ) and filtered. 
Crystallisation began and the mixture was diluted with hexane. Filtration gave 2.9 g (40%). 1 H NMR (CDCI 3 -d) 5 1.14 

35 (dd, 6H), 1.28 (d, 6H), 3.04 (dd, 2H), 3.38 (m, 1H), 3.74 (s, 3H), 4.05 (m, 1H), 5.00 (t, 1H), 6.84 (d, 1H), 6.92 (t, 1H), 
7.19 (m, 3H), 7.57 (d, 1H), 8.39 (m, 1 H) and 8.55 (d, 1H). 1H). 

EXAMPLE 6 

40 N,N-Diisopropyl-3-(2-fluorophenyl)-3-phenylpropanamine hydrochloride 

[0063] A solution of N,N-diisopropyl-3-(2-fluorophenyl)-3-phenylpropanamide (3.1 g, 9.4 mmol) in THF (20 mL) was 
added to LAH (1.0 g, 25 mmol) and the reaction mixture was stirred at reflux temperature for 2 h. More LAH (0.5 g), 
was added and the reflux continued for another 2 h. The reaction was quenched and the solvent evaporated. The 

45 residue was chromatographed on silica (toluene-ethyl acetate 3:1) to give 0.4 g of the free amine as a syrup. The 
amine was dissolved in isopropanol/diethyl ether and hydrogen chloride in diethyl ether was added to give the amine 
salt. Yield 0.32 g (10 %); mp 152-154 °C. 1 H NMR (DMSO-d6) 5 1.19 (dd. 6H), 1.26 (dd, 6H), 2.57 (m, 2H), 2.86 (m, 
1 H), 2.97 (m, 1 H), 3.58 (m, 2H), 4.36 (t, 1 H), 6.69 (dd, 1 H), 7.14 (m, 1 H), 7.22 (m, 2H), 7.29 (m, 1 H), 7.32 (d, 2H), 7.33 
(s, 2H), 7.54 (m, 1H) and 10.24 (br, 1H). Anal. (C 21 H 28 NF-HCI) H, N; C: calcd, 72.1; found, 72.6. 

so [0064] The starting compound N,N-diisopropyl-3-(2-fluorophenyl)-3-phenylpropanamide was prepared as follows: 

6.1 trans-N,N-Diisopropyl-3-(2-fluorophenyl)-3-phenylpropenamide 

[0065] A solution of diethyl N.N-diisopropylacetamide phosphonate (Example 4.1 ), (8.4 g, 30 mmol) in THF (20 mL) 
55 was added dropwise to sodium hydride (80 %, 0.85 g, 25 mmol) during 30 min, keeping the temperature below 40°C. 
A solution of 2-trifluoromethyl-benzophenone (4.0 g, 20 mmol) in THF (10 mL) was added and the reaction mixture 
was stirred at ambient temperature for 30 min. The mixture was partioned between diethyl ether and brine. The organic 
layer was dried (MgS0 4 ) and evaporated to give a crystalline mass. Recrystallisation from hexane yielded 3.9 g (60 
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%). *H NMR (CDCI 3 -d) 5 0.85 (d, 6H), 1.39 (d, 6H), 3.29 (m, 1H), 4.27 (m, 1H), 6.29 (s, 1H), 7.10 (m, 3H) and 7.30 
(m, 6H). 

6.2 N,N-Diisopropyl-3-(2-fluorophenyl)-3-phenylpropanamide 

[0066] A solution of trans-N,N-diisopropyl-3-(2-fluorophenyl)-3-phenylpropenamide (3.25 g, 10 mmol) was hydro- 
genated over Pd/C (10%, 300 mg) in acetic acid (30 mL) for 24 h. The catalyst was filtered off and the solvent was 
evaporated to yield 3.15 g (96%). 1 H NMR (CDCI 3 -d) 5 1.12 (q, 6H), 1.28 (q, 6H), 3.05 (d, 2H), 3.38 (m, 1H), 4.03 (m, 
1H), 4.93 (t t 1H) and 6.94-7.32 (m, 9H). 

EXAMPLE 7 

(R) -N,N-Diisopropyl-3-(5-formyl-2-hydroxyphenyl)-3-phenylpropanamine hydrochloride 

[0067] Hydrogen chloride in diethyl ether was added to a solution of (R)-N,N-diisopropyl-3-(5-formyl-2-hydroxyphe- 
nyl)-3-phenylpropanamine (0.81 g, 2.4 mmol) in diethyl ether and 2-propanol. Crystals were filtered to yield 0.4 g (45%); 
mp 178-179°C. [ct] Hg = -40° (c 1.1 in methanol) . 1 H NMR (DMSO-d6) 5 1.16 (d, 3H), 1.20 (d, 3H), 1.24 (d t 3H) t 1.27 
(d, 3H), 2.54 (m, 2H), 2.84 (m, 1H), 2.97 (m, 1H), 3.58 (br, 2H), 4.38 (t, 1H), 7.08 (d, 1H), 7.22 (t, 1H), 7.32 (m,4H), 
7.65 (dd, 1H), 7.83 (d, 1H), 9.80 (s t 1H), 9.86 (br, 1H) 10.99 (s, 1H). Anal. (C 22 H 29 N0 2 HCI) H, N; C: calcd, 70.3; found, 
70.8. 

[0068] The starting compound (R)-N,N-diisopropyl-3-(5-formyl-2-hydroxy-phenyl>*3-phenylpropanamine was pre- 
pared as follows: 

7.1 (R)-N,N-Diisopropyl-3-(5-formyl-2-hydroxyphenyl)-3-phenylpropanamine 

[0069] DDQ (1.1 eq) was added to a solution of (R)-N,N-diisopropyl-3- (2-hydroxy-5-hydroxymethylphenyl)-3-phe- 
nylpropanamine mandelate (prepared as described in WO 94/11337, Example 1) (2.46 g, 5 mmol), dichloromethane 
(20 mL) and phosphate buffer (pH 7) (0.1 mL). Thereafter, sodium hydroxide solution (20 mL, 1 M) and diethyl ether 
were added and the phases were separated. The water-phase was extracted twice with dichloromethane-diethyl ether 
(2:1). The organic phase was dried (MgS0 4 ) and evaporated. The residue was crystallised from ethyl acetate-hexane 
to yield 1.35 g (80%). 

EXAMPLE 8 

(R)-N,N-Diisopropyl-3-[5-(7-hydroxy-2-aza-5-oxaheptyl)-2-hydroxyphenyl]-3-phenylpropanamine di-(S)- 
mandelate 

[0070] Sodiumcyanoborohydride (0.25 g, 3.9 mmol) was added to a solution of (R)-N,N-diisopropyl-3-(5-formyl-2-hy- 
droxyphenyl)-3-phenylpropanamine (Example 7.1), (1.25 g, 3.7 mmol) and 2-ethoxy-(2-amino)-ethanol (19.5 g, 18 
mmol) in methanol (1 0 mL). Hydrochloric acid (cone) was added to adjust pH to about 3. After 3h, the pH was adjusted 
to about 1 and the solvent was evaporated. The residue was partioned between diethyl ether and water, whereafter 
the organic layer was evaporated and the residue chromatographed on silica (chloroform-triethylamine-methanol 88: 
10:2). The pure amine was dissolved in 2-propanol-diethyl ether with (S)-mandelic acid (2 eq), whereby the product 
crystallised (the crystals were unstable and an oily mass was soon obtained). Yield 0.2 g (7%); mp dec. 1 H NMR (free 
amine) (CDCI 3 -d) S 1.05 (d, 6H), 1.09 (d, 6H), 2.10 (m, 1H), 2.35 (m, 2H), 2.67 (m, 3H), 3.19 (m, 2H), 3.47 (m, 2H), 
3.49 (t, 2H), 3.56 (d, 2H), 3.63 (t, 2H), 4.45 (dd, 1 H), 6.75 (d, 1 H), 6.79 (d, 1 H), 6.95 (dd, 1 H), 7.18 (m, 1 H) and 7.26-7.33 
(m,4H). 

EXAMPLE 9 

(R)-N,N-Diisopropyl-3-(2-hydroxy-5-methyloxycarbonylphenyl)-3-phenylpropanamine hydrochloride 

[0071] A solution of (R)-N,N-diisopropyl-3-(2-benzyloxy-5-methyloxycarbonyl-phenyl)-3-phenylpropanamine (pre- 
pared as described in WO 94/11337, Example 1) (0.92 g, 2 mmol) in ethanol (30 mL) was hydrogenated over Pd/C 
(10%, 50 mg) at room temperature for 2 h. The catalyst was filtered off and the solution was treated with hydrogen 
chloride to obtain the amine salt. Yield 0.66 g (81 %); mp 177-178°C; [a] D = -23° (c 1.0, methanol). 1 H NMR (DMSO- 
d6) 5 1.19 (dd, 6H), 1.25 (dd, 6H), 2.48 (m, 2H), 2.85 (m. 1H), 2.95 (m, 1H), 3.58 (m, 2H), 3.78 (s, 3H), 4.38 (t, 1H), 
6.98 (d, 1H), 7.20 (m, 1H), 7.31 (d, 2H), 7,32 (s, 2H), 7.69 (dd, 1H), 7.81 (d. 1H), 9.85 (br, 1H), 10.74 (s. 1H). Anal. 
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(C 23 H 31 N0 3 HCI)H, N, C. 
EXAMPLE 10 

5 N,N-Diisopropyl-3-{2-hydroxymethyl)phenyl-3-phenylpropanamine hydrochloride 

[0072] A solution of N,N-diisopropyl-3-(2-carboxyphenyl)-3-phenylpropanamine hydrochloride (1.88 g, 5 mmol) in 
THF (30 mL) was added to LAH (1.5 g, 38 mmol) and the reaction mixture was stirred att ambient temperature for 2 
h. The reaction was quenched and the solvent evaporated. The residue was dissolved in hot diethyl ether-2-propanol 
10 (100 mL, 1:4), whereafter HCI in diethyl ether was added. After cooling the product was filtered and dried at 60°C 
(vacuum). Yield 1.2 g (68%); mp 223-224°C. 1 H NMR (DMSO-d6) 5 1.18 (t, 6H), 1.25 (q, 6H), 2.91 (m, 2H), 3.26 
(disturbed by solvent, 2H), 3.57 (m, 2H), 4.38 (t, 1H), 4.43 (d, 1H), 4.74 (d, 1H), 5.22 (s, 1H), 7.20 (q, 2H), 7.25-7.35 
(m, 5H), 7.40 (dd f 2H), 9.95 (s, 1H). Anal. (C2 2 H 31 NOHCI) H, N, C. 

15 EXAMPLE 11 

(S)-N,N-Diisopropyl-3-[2-hydroxy-5-(2-hydroxyethyl)phenyl]-3-phenylpropanamine hydrochloride 

[0073] (S)-N,N-Diisopropyl-3-[2-ben2yloxy-5-(2-hydroxyethyl)phenyl]-3-phenylpropanamine (0.67 g, 1 .5 mmol) was 
20 hydrogenated over Pd/C (10%, 67 mg) at atmospheric pressure overnight in ethanol (20 mL). The catalyst was filtered 

off and the solvent was evaporated. The residue was partioned between diethyl ether and sodium hydroxide (1 M). 

The aqueous layer was extracted with diethyl ether. The combined organic layers were washed with water, dried 

(MgS0 4 ) and the solvent was evaporated. The amine salt was obtained by dissolving the amine in diethyl ether-iso- 

propanol and treatment with hydrogen chloride in diethyleter. Yield 0.37 g; mp 219-221 °C; [a] D -11.4° (c=1.0, 
25 methanol); 1 H NMR (CD 3 OD) 5 1.30 (d, 12H), 2.36-2.60 (m, 2H), 2.68 (t, 2H), 3.05 (t, 2H), 3.60-3.72 (m, 4H), 4.40 (t, 

1H), 6.73 (d, 1H), 6.90 (dd, 1H), 7.0 (s, 1H), 7.17-7.38 (m, 5H). Anal. (C2 3 H 33 NO 2 HCI0.2H 2 O) C, H, N. 

[0074] The starting compound (S)-N,N-diisopropyl-3-[2-benzyloxy-5-(2-hydroxy)ethylphenyl]-3-phenylpropanamine 

was prepared as follows: 

30 1 1 .1 (S)-N,N-Diisopropyl-3-(2-benzy loxy-5-ethenylpheny l)-3-pheny I propanamine 

[0075] A mixture of (S)-N,N-diisopropyl-3-(2-benzyloxy-5-bromophenyl)-3-phenytpropanamine (prepared as de- 
scribed in WO 94/11337, Example 1) (8 g, 12.7 mmol), Pd(OAc) 2 (28 mg, 0.12 mmol), tri-o-tolyl-phosphine (74 mg, 
0.14 mmol) and tributylamine (5.9 mL, 24.5 mmol) in dimethylacetamide (50 mL) was heated to 60 °C under nitrogen 

35 atmosphere. Ethene (g) was then added to 8 bars pressure. After stirring overnight the reaction mixture was allowed 
to cool to room temperature. Nitrogen was flushed through the reaction vessel, and toluene and water were added. 
The aqueous layer was extracted with toluene and the combined organic layers were dried (MgS0 4 ) and concentrated. 
The residue was treated with sodium hydroxide (1 M) and extracted with diethyl ether and toluene. The organic layer 
was dried (MgS0 4 ) and concentrated in vacuo. The residue was chromatographed on silica (gradient ethyl acetate- 

40 methanol 90:10 up to 0.06% NH 3 in ethyl acetate-methanol 90:10) Yield 1 g (18%); 1 H NMR (CDCI 3 ) 5 0.94 (d, 12H), 
2.20 (br, 2H), 2.37 (br, 2H), 3.0 (br, 2H), 4.38 (t, 1H), 5.0 (s, 2H), 5.11 (d, 1H), 5.61 (d, 1H), 6.60-6.70 (m, 1H), 6.80 (d, 
1H), 7.12-7.19 (m, 12H). 

1 1 .2 (S)-N,N-Diisopropyl-3-[2-benzy loxy-5-(2-hydroxyethyl)-pheny l]-3-phenyIpropanamine 

45 

[0076] (S)-N,N-Diisopropyl-3-(2-benzyloxy-5-ethenylphenyl)-3-phenylpropanamine (1 g, 2.34 mmol) in THF (25 mL) 
was added to 9-BBN (0.5 M in THF, 11.7 mL, 5.85 mmol) under nitrogen atmosphere at 0 °C. Additional 9-BBN (2.3 
mL, 1.2 mmol) was added after 3 hours of stirring, the temperature was raised to room temperature and the mixture 
was stirred for 0.5 hour. It was then cooled to 0 °C and 1 M sodium hydroxide (10 mL) was added followed by H 2 0 2 
so (30% in H 2 0, 10 mL). After 1 hours stirring, water was added and the mixture was extracted with diethyl ether. The 
organic layer was washed with water and brine, dried (MgS0 4 ) and concentrated. The residue was chromatographed 
on silica (gradient of diethyl ether to 1% NH 3 in diethyl ether). Yield 0.67 g (64%). 1 H NMR (CDCI 3 ) 5 0.90 (d, 12H), 
2.10-2.18 (m, 2H), 2.30-2.37 (m, 2H), 2.80 (t, 2H), 2.90-3.0 (m, 2H), 3.80 (br, 2H), 4.40 (t, 1H), 5.0 (s, 2H), 6.80 (d, 
1H), 7.0 (m, 1H), 7.10-7.38 (m, 11H). 

55 
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EXAMPLE 12 

(R)-N,N-Diisopropyl-3- [2-hydroxy-5-(2-hydroxyethyl)phenyl]-3-phenylpropanamine hydrochloride 

[0077] The title compound as well as the starting compounds were prepared in an analogous manner to the prepa- 
ration described in Example 11, with the exception that (S)-N,N-diisopropyl-3-(2-benzyloxy-5-bromophenyl)-3-phenyl- 
propanamine was changed to (R)-N,N-diisopropyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine (prepared 
as described in WO 94/11337, Example 1). 

Yield 0.35 g (33%); mp 209-215 °C; [cc] D +9.8° (c=1.0, methanol); 1 H NMR (CD 3 OD) 8 1.29 (d, 12H) T 2.40-2.60 
(m, 2H), 2.67 (t, 2H), 3.04 (t, 2H), 3.61-3.72 (m, 4H), 4.40 (t, 1H), 6.70 (d, 1H), 6.90 (dd, 1H), 7.0 (s, 1H), 7.18-7.40 
(m, 5H). Anal. (C 23 H 33 NO 2 HCI0.2H 2 O) C, H, N. 
[0078] Preparation of starting compounds: 

12.1 (R)-N,N-DiisopropyI-3-(2-benzyloxy-5-etheny I pheny I) -3-pheny I propanamine 

[0079] Yield 5.5 g (53%); 1 H NMR (CDCI 3 ) 8 0.94 (d, 12H), 2.20 (br, 2H), 2.37 (br t 2H), 3.0 (br, 2H), 4.38 (t, 1H), 5.0 
(s, 2H), 5.11 (d, 1H), 5.61 (d, 1H), 6.60-6.70 (m, 1H), 6.80 (d, 1H), 7.12-7.19 (m, 12H). 

12.2 (R)-N,N-Diisopropyl-3-[2-benzyloxy-5-(2-hydroxyethyl)-phenyl]-3-phenylpropanamine 

[0080] Yield 1.2 g (75%); 1 H NMR (CDCI 3 ) 8 0.89 (d, 12H), 2.15 (m, 2H), 2.32 (m, 2H), 2.80 (t t 2H), 2.95 (m, 2H), 
3.80 (br, 2H), 4.40 (t, 1H), 4.98 (s, 2H), 6.80 (d, 1H), 6.96 (m, 1H), 7.10-7.35 (m, 11H). 

EXAMPLE 13 

(R)-N,N-Diisopropyl-3-(5-acetyl-2-hydroxyphenyl)-3-phenylpropanamine hydrochloride 

[0081] (R)-N,N-Diisopropyl-3-(5-acetyl-2-benzyloxyphenyl)-3-phenylpropanamine (1 g, 2.25 mmol) was treated as 
described in Example 11. Yield 0.6 g (68%); mp 105-115 °C; [a] D -32.6° (c 1.02, methanol); 1 H NMR (DMSO-d 6 ) d 
1.18-1.28 (m, 12H), 2.5 (m, 3H), 2.50-2.62 (m, 2H) t 2.86 (m, 1H), 2.97 (m, 1H), 3.58 (m, 2H), 4.38 (t, 1H), 6.99 (d, 1H), 
7.2 (m, 1H), 7.29-7.35 (m, 4H), 7.73 (dd, 1H), 7.85 (d, 1H), 9.90 (br, 1H), 10.70 (s, 1H). Anal. (C 23 H 31 NO 2 HCI0.4H 2 O) 
C, H, N. 

[0082] The starting compound (R)-N,N-diisopropyl-3-(5-acetyl-2-benzyloxyphenyl)-3-phenylpropanamine was pre- 
pared as follows: 

13.1 (R)-N,N-Diisopropyl-3-(5-acetyl-2-benzyloxyphenyl)-3-phenylpropanamine 

[0083] To a stirred solution of (R)-N,N-diisopropyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine (Example 
12) (10.2 g, 21.23 mmol) in DMF (100 ml_) under nitrogen atmosphere at room temperature were sequentially added 
triethylamine (2.58 g, 25.47 mmol), TIOAc (6.15 g. 23.35 mmol), isobutylvinylether (14 mL, 106.14 mmol), DPPP (0.87 
g, 2.12 mmol) and Pd(OAc) 2 (0.24 g, 1.06 mmol). The reaction temperature was raised to 100 °C and stirred for 3 
hours, cooled to room temperature, filtered and treated with HCI (5%, 250 mL) and stirred for another 2 hours. The 
reaction mixture was repeatedly extracted with dichloromethane and the combined organic layers were dried (MgS0 4 ), 
filtered and the solvent evaporated. Triethylamine and DMF were destilled off under reduced pressure to yield 9 g 
(98%); 1 H NMR (CDCI 3 ) 8 1.22 (m, 12H). 2.52-2.70 (m, 7H), 3.40 (br, 2H), 4.34 (t, 1H), 5.10 (s, 1H), 6.90 (d, 1H), 
7.17-7.40 (m, 10H), 7.82 (m, 1H) and 7.92 (s, 1H). 

EXAMPLE 14 

N,N-Diisopropyl-3(R)-[2-hydroxy-5-(1-hydroxyethyl)phenyl]-3-phenylpropanamine fumarate 

[0084] N,N-Diisopropyl-3(RH2-benzyloxy-5-(1 -hydroxyethyl)-phenyl]-3-phenylpropanamine (2.7 g, 6.05 mmol) was 
hydrogenated over Pd/C (0.27 g, 10%) in ethanol at atmospheric pressure for 2 hours. The catalyst was filtered off 
and the solvent was evaporated. The resulting oil was chromatographed on silica (toluene-triethylamine 90:10). Fu- 
marate salt of the amine was afforded by adding fumaric acid (0.13 g, 1.13 mmol) dissolved in warm ethanol to a 
solution of the free base in diethyl ether yielding white crystals (0.44 g, 83%); mp 240-244 °C; [ot] D +9.8° (c 1.02, 
methanol); 1 H NMR (DMSOd 6 ) 8 1 .05 (d, 6H), 1 .26 (dd, 3H), 2.20-2.30 (m, 2H), 2.55-2.67 (m, 2H), 3.30 (m, 2H), 4.32 
(t, 1H), 4.59 (q, 1H), 6.53 (s, 2H), 6.72 (dd, 1H), 6.93 (dd, 0.5H), 7.12-7.17 (m, 1H), 7.21-7.31 (m, 5H). Anal. 
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(C 23 H33N0 2 C 4 H 4 0 4 0.3H 2 O) C, H, N. 

[0085] The starting compound N,N-diisopropyl-3(R)-[2-benzyloxy-5-(1-hydroxyethyl)phenyl]-3-phenylpropanarnine 
was prepared as follows: 

14.1 N,N-Diisopropyl-3(R)-[2-ben2yloxy-5-(1-hydroxyethyl)-phenyl]-3-phenylpropanamine 

[0086] N,N-Diisopropyl-3(R)-(5-acetyl-2-benzyloxyphenyl)-3-phenylpropanamine, prepared as described in Exam- 
ple 13.1, (3.5 g, 7.90 mmol) dissolved in dry THF was added to LiAIH 4 (0.2 g, 5.41 mmol). After 2 hours of stirring, 
additional LiAIH 4 (50 mg, 1.32 mmol) was added and the reaction mixture was stirred for 1.5 hours. The reaction was 
quenched and the solvent evaporated. The residue was chromatographed on silica (toluene-E 3 N 90:10) to give 2.74 
g (78%) of an oil that crystallised slowly upon storage at room temperature. 

EXAMPLE 15 

(+)-N,N-Diisopropyl-3(R)-[5-(1(R*),2-dihydroxyethyl)-2-hydroxyphenyl]-3-phenylpropanamine fumarate 

[0087] N t N-Diisopropyl-3(R)-[2-benzyloxy 5-(1(R*),2-dihydroxyethyl)phenyl]-3-phenylpropanamine (0.55 g, 1.2 
mmol) was treated in an analogous manner to that described in Example 14 above, which yielded white crystals, 0.32 
g (55%); mp 1 96-200 °C; [a] D +1 3.5° (c 1 .0, methanol); 1 H NMR (CD 3 OD) 8 1 .28 (m, 1 2H), 2.40-2.48 (m, 1 H), 2.52-2.60 
(m, 1H), 3.03 (t, 2H), 3.55 (d, 2H), 3.66 (m, 2H). 4.42 (t, 1H), 4.57 (t, 1H), 6.7 (s, 2H). 6.79 (d, 1H), 7.05 (dd, 1H), 
7.16-7.21 (m, 2H), 7.28 (m, 2H), 7.36 (m, 2H). Anal. (C^ 3 H 33 N0 3 -C 4 H 4 0 4 ) C, H, N. 

[0088] The starting compound N,N-diisopropyl-3(R)-[2-benzyloxy-5-(1(R*),2-dihydroxyethyl)pheny[]-3-phenylpro- 
panamine was prepared as follows: 

15.1 N,N-Diisopropyl-3(R)-[2-benzyloxy-5-(1(R*),2-dihydroxyethyl)phenyl]-3-phenylpropanamine 

[0089] To an ice-chilled solution of AD-mix-cc (5.7 g) in H 2 0 (20 mL) and t-BuOH (10 mL) was added N,N-diisopropyl- 
3(R)-(2-benzyloxy-5-ethenylphenyl)-3-phenylpropanamine (Example 12.1), (1 .74 g, 4.1 mmol) dissolved in t-BuOH (10 
mL). After 1 hour of stirring, the ice bath was removed and the reaction mixture was stirred for additional 21 hours. 
Na 2 S0 3 (6 g) was then added and after 1 hours of stirring the reaction mixture was partioned between H 2 0 and ethyl 
acetate. The aqueous layer was extracted 3 times with ethyl acetate, the combined organic layers were dried (MgS0 4 ) 
and the solvent evaporated. The residue was chromatographed on silica (ethyl acetate-triethylamine, 90:10) to afford 
0.55 g. 1 H NMR (CDCI 3 ) 8 0.9 (s, 6H), 0.95 (s, 6H), 2.15-2.20 (m, 2H), 2.30-2.38 (m, 2H), 2.96 (m, 2H), 3.60-3.70 (m, 
2H), 4.41 (t, 1H), 4.75 (m, 1H), 5.0 (s, 2H), 6.85 (d, 1H), 7.10-7.35 (m, 12H). 

EXAMPLE 16 

(-)-N,N-Diisopropyl-3(R)-[5-(1(S*),2-dihydroxyethyl) 2-hydroxyphenyl]-3-phenylpropanamine fumarate 

[0090] N,N-Diisopropyl-3(R)-[2-benzyloxy-5-(1(S*),2-dihydroxyethyl)phenyl]-3-phenyIpropanamine (1.1 g, 2.4 
mmol) was treated in an analogous manner to that described in Example 11 which yielded white crystals, 0.25 g (21%); 
mp 208-211 °C; [a] D -8° (c 1.02, methanol); 1 H NMR (CD 3 OD) 8 1.28 (m, 12H), 2.39-2.47 (m, 1H), 2.51-2.59 (m, 1H), 
3.03 (t, 2H), 3.51-3.53 (m, 2H), 3.67 (m, 2H), 4.42 (t, 1H), 4.54 (dd, 1H), 6.68 (s, 2H), 6.78 (d, 1H), 7.06 (dd, 1H) f 
7.16-7.20 (m, 2H), 7.26 (m, 2H), 7.34-7.36 (m, 2H). Anal. (C^ 3 H 33 N0 3 -C 4 H 4 0 4 ) C, H, N. 

[0091] The starting compound N,N-diisopropyl-3(R)-[2-benzyloxy-5-(1(S*),2-dihydroxyethyl)phenyl]-3-phenylpro- 
panamine was obtained by treating N,N-diisopropyl-3(R)-(2-benzyloxy-5-ethenylphenyl)-3-phenylpropanamine (ob- 
tained in Example 1 2.1 ) as described in Example 1 5.1 above, but with AD-mix-fJ replacing AD-mix-a. Yield 1 .2 g (44%). 

EXAMPLE 17 

(R)-[N,N-Diisopropyl-3-[2-hydroxy-5-(6-hydroxyhexyl)-phenyl]-3-phenylpropanamine hydrochloride 

[0092] N,N-Diisopropyl-3(R)-[2-benzyloxy-5-(6-hydroxyhex-1-enyl)phenyl]-3-phenylpropanamine (0.35 g, 0.72 
mmol) was treated in an analogous manner to that described in Example 14. Yield 0.10 g (31%); mp 147-156 °C; [a] D 
+8.2° (c 1.01, methanol); 1 H NMR (CD 3 OD) 8 1.25-1.32 (m, 16H), 1.45-1.54 (m, 4H), 2.40-2.48 (m, 3H), 2.51-2.59 (m, 
1H), 3.0-3.10 (m, 2H), 3.51 (t, 2H), 3.68 (m, 2H), 4.40 (t, 1H), 6.72 (d, 1H), 6.86 (dd, 1H). 6.91 (d, 1H), 7.19 (m, 1H), 
7.30 (t, 2H), 7.34-7.36 (m, 2H). Anal. (C^ 7 H 41 N0 2 -HCI-2H 2 0) C. N; H: calcd, 9.6; found, 8.3. 
[0093] The starting compound (R)-N,N-diisopropyl-3-[2-benzyloxy-5-(6-hydroxyhex-1-enyl)phenyl]-3-phenylpropan- 
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amine was prepared as follows: 

17.1 (R)-N,N-Diisopropyl-3^2^enzyloxy-5-formylphenyl)-3-phenylpropanamine 

[0094] n-BuLi (2.5 M in hexane, 19 mL, 47.5 mmol) was added to a solution of to (R)-N,N-diisopropyI-3-(2-benzy!oxy- 
5-bromopheny1}-3- phenylpropanamine (prepared as described in WO 94/11337, Example 1) (8.9 g, 18.52 mmol) in 
dry diethyl ether (100 mL) kept at -40 °C under nitrogen atmosphere. After 1.5 hour of stirring, additional n-BuLi (10 
ml_, 25 mmol) was added and after 2 hours another n-BuLi (5 mL, 1 2.5 mmol) was added. The reaction was then stirred 
for 15 minutes and DMF (6 mL, 77.8 mmol) was added followed by additional DMF (5 mL, 64.8 mmol) after 20 minutes 
of stirring. The temperature was allowed to rise to room temperature and after 35 minutes of stirring, NH 4 CI (sat.) was 
added followed by water and diethyl ether. The layers were separated and the aqueous layer was extracted with diethyl 
ether. The combined organic layers were dried (MgS0 4 ) and the solvent was evaporated. The residue was chroma- 
tographed on silica (toluene-trielhylamine 90:10) to afford 8 g (100%) of a yellowish oil; 1 H NMR (CDCI 3 ) 5 0.90 (m, 
12H), 2.12-2.40 (m, 4H), 2.95 (m, 2H), 4.44 (t, 1H), 5.10 (s, 2H), 6.95 (d, 1H), 7.15-7.36 (m, 10H), 7.70 (dd, 1H), 7.91 
(s, 1H), 9.88 (s, 1H). 

17.2 (R)-N,N-Diisopropyl-3-[2-benzyloxy 5-(5-carboxypenM-enyl)phenyl]-3-phenylpropanamine 

[0095] To a slurry of 4-carboxybutyl triphenylphosphonium bromide (4.1 g, 9.31 mmol) in THF (25 mL) at -10 °C 
under nitrogen atmosphere was added potassium tert-butoxide (2.1 g, 18.62 mmol). The mixture turned orange and 
after 10 minutes stirring, (R)-N,N-diisopropyl-3-(2-benzyloxy-5-formylphenyl)-3-phenylpropanamine (2 g, 4.65 mmol) 
in THF (1 0 mL) was added. After 4 hours of stirring, hydrochloric acid (1 M) and diethyl ether were added and the layers 
were separated. The aqueous layer was extracted with ethyl acetate. The combined organic layers were dried (MgS0 4 ) 
and the solvent was evaporated. The residue was chromatographed on silica (ethyl acetate-triethylamine 90:10 fol- 
lowed by methanol) to afford 3 g containing traces of triphenylphosphine. The product was used in the next step without 
further purification. 

17.3 (R)-N,N-Diisopropyl-3-[2-benzyloxy-5-(6-hydroxyhex-1-enyl)phenyl]-3-phenylpropanamine 

[0096] (R)-N,N-Diisopropyl-3-[2-benzyloxy-5-(5-carboxypent-1-enyl)phenyl]-3-phenylpropanamine was reduced as 
described in Example 10. Yield 0.35 g (15%). 

EXAMPLE 18 

(R)-N,N-Ditsopropyl-3-[5-(2-diisopropylaminoethyl)-2-hydroxyphenyl]-3-phenylpropanamine hydrochloride 

[0097] (R)-N,N-Diisopropyl-3-[2-benzyloxy-5-(2-diisopropylaminoethyl)phenyl]-3-phenylpropanamine (0.6 g, 1.13 
mmol) was refluxed with concentrated HCI (25 mL) overnight. The reaction mixture was then basified with 10 M sodium 
hydroxide and extracted with diethyl ether. The organic layer was dried (MgS0 4 ) and concentrated in vacuo to give 
0.5 g oil that was fractionated on a reversed-phase PEP-RPC HR 30/26 column using a gradient of acetonitrile (con- 
taining 0.1% TFA) and milliQ-water (containing 0.1% TFA). The pure fractions were pooled and extracted with diethyl 
ether and 10 M sodium hydroxide. The resulting diethyl ether solution was treated with hydrogen chloride in diethyl 
ether. Yield 50 mg (9%); [a] D +1.4° (c 0.94, methanol); 1 H NMR (CD 3 OD) 5 1.27-1.34 (m, 12H), 1.36-1.42 (m, 12H), 
2.50-2.58 (m, 1H), 2.60-2.67 (m, 1H), 2.95 (t, 2H), 3.05 (m, 2H), 3.15-3.27 (m, 2H), 3.70 (m, 2H), 3.75 (m, 2H), 4.40 
(t, 1H), 6.80 (d, 1H), 7.02 (dd, 1H), 7.13 (d, 1H), 7.20 (m, 1H), 7.31 (m, 1H), 7.39-7.41 (m, 1H). Anal. 
(C 29 H 46 N 2 O-2HCI 0.4H 2 O) C,+l, N. 

[0098] The starting compound N,N-diisopropyl-3(R)-[2-benzyloxy-5-(2-diisopropylaminoethyl)phenyl]-3-phenylpro- 
panamine was prepared as follows: 

18.1 N,N-Diisopropyl-3(R)-(5-formylmethyl-2-benzyloxyphenyl)-3-phenylpropanamine 

[0099] DMSO (1.1 mL, 15.5 mmol) dissolved in dichloromethane was added dropwise to oxalyl chloride (0.64 mL, 
7.74 mmol) at -78 °C under nitrogen atmosphere. After 10 minutes of stirring, (R)-N,N-diisopropyl-3-[2-benzyloxy- 
5-(2-hydroxyethyl)phenyl]-3-phenylpropanamine (Example 12.2) (2.3 g, 5.16 mmol) in dichloromethane was added 
and the reaction mixture was stirred for additional 1 h. Triethylamine (5.4 mL, 38.7 mmol) was then added and the. 
temperature was allowed to rise to room temperature. The reaction mixture was taken up in water and dichloromethane. 
The organic layer was dried (MgS0 4 ) and concentrated in vacuo and the product was used in the next step without 
further purification. 
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18.2 (R)-N,N-Diisopropyl-3-[2-benzyloxy-5-(2-diisopropylaminoethyl)phenyl]-3-phenylpropanamine 

[0100] Diisopropylamine (4.2 mL t 30 mmol) was dissolved in methanol (12 mL). 5 M HCI in methanol (2 mL) was 
added followed by N,N-diisopropyl-3(R)-(5-formylmethyl-2-benzyloxyphenyl)-3-phenylpropanamine (5 mmol) in meth- 
5 . anol (10 mL) and sodium cyanoborohydride (0.22 g, 3.5 mmol). The reaction mixture was stirred at room temperature 
overnight, methanol was then evaporated, and diethyl ether and H 2 0 were added. The organic layer was dried (MgS0 4 ) 
and concentrated in vacuo to give 3 g of a crude product that was chromatographed on silica (toluene-triethylamine 
95:5). Yield 0.65 g (25%); 1 H NMR (CDCI 3 ) 6 0.88-0.91 (m, 18H), 1.20 (d, 9H), 2.10-2.20 (m, 2H), 2.30-2.38 (m, 2H), 
2.87-3.10 (m, 4H), 4.34 (m, 1H), 4.98 (d, 2H), 6.75-6.97 (m, 2H), 7.10-7.30 (m, 11H). 

10 

EXAMPLE 19 

(R)-N,N-Diisopropyl-3-(5-ethoxymethyl-2-hydroxyphenyl)-3-phenylpropanamine 

15 [0101] (R)-N,N-Diisopropyl-3-(2-hydroxy-5-hydroxymethylphenyl)-3-phenylpropanamine (prepared as described in 
WO 94/11337, Example 1 ) (3.9 g, 11 .5 mmol) and Al 2 0 3 (115 g, 1 .13 mol) refluxed in ethyl acetate (0.5 L) for 60 hours. 
Al 2 0 3 was filtered off and ethyl acetate was evaporated. Chromatography on silica (toluene-triethylamine, 90:10) of 
the residue yielded 2.5 g (59%). The fumarate salt was obtained by adding fumaric acid (0.1 7 g, 1 .48 mmol) dissolved 
in warm ethanol to the free base (0.55 g, 1 .48 mmol) in diethyl ether; mp 1 74-1 77 °C; [cc] D +5.5° (c 1 .02, methanol); 1 H 

20 NMR (CD 3 OD) 5 1.15 (t, 3H), 1.27-1.30 (m, 12H), 2.41-2.49 (m, 1H), 2.52-2.60 (m, 1H), 3.04 (dd, 2H), 3.49 (q, 2H), 
3.67 (m, 2H), 4.35 (s, 2H), 4.43 (t, 1H), 6.69 (s, 2H), 6.80 (d, 1H), 7.04 (dd, 1H), 7.12 (d, 1H), 7.18-7.37 (m, 4H). Anal. 
(C 24 H 35 N0 2 C 4 H 4 0 4 ) C, H, N. 

EXAMPLE 20 

25 

N-lsopropyl-3-(5-carboxy-2-hydroxyphenyl)-3-phenylpropanamine hydrochloride 

[0102] N-Benzyl-N-isopropyl-3-(2-benzyloxy-5-carboxyphenyl)-3-phenylpropanamine (1.3 g, 2.6 mmol) was dis- 
solved in HO Ac. Palladium (10%) on charcoal (0.13 g) was added and the mixture was hydrogenated at atmospheric 

30 pressure for 48 hours. The catalyst was then filtered off and the solvent was evaporated. The resulting oil was frac- 
tionated on a reversed-phase PEP-RPC HR 30/26 column using a gradient of acetonitrile (containing 0.1% TFA) and 
milliQ-water (containing 0.1% TFA). This purification was done in 16 portions with about 100 mg material each time. 
The pure fractions were pooled and freeze-dried to give 0.57 g of trifluoroacetic acid salt. The crystals were dissolved 
in 1 M HCI and freeze-dried to give 0.4 g (43%) of the hydrochloride salt as white crystals; mp 155-160 °C; 1 H NMR 

35 (DMSO-d 6 ) 5 1.17 (d, 3H), 1.19 (d, 3H), 2.30-2.38 (m, 1H), 2.38-2.46 (m, 1H), 2.72 (br, 1H), 2.80 (br, 1H), 3.25 (m, 
1H), 4.40 (t, 1H), 6.94 (d, 1H), 7.18-7.22 (m, 1H), 7.29-7.33 (m, 4H), 7.66 (dd, 1H), 7.76 (d, 1H); Anal. 
(C 19 H 23 NO 3 -HCI 0.5H 2 O) C, H, N. 

[0103] The starting compound N-benzyl-N-isopropyl-3-(2-benzyloxy-5-carboxyphenyl)-3-phenylpropanamine was 
prepared as follows: 

40 

20.1 3-(2-Benzyloxy-5-bromophenyl)-3-phenylpropanal 

[0104] 3-(2-Benzyloxy-5-bromophenyl)-3-phenylpropanol (16.5 g, 41.5 mmol) (prepared as described in WO 
94/11337, Example 1c) was reacted as described in Example 18.1. The combined organic layers were washed with 2 
45 M HCI, 10% NaHC0 3 , water and brine, dried (MgS0 4 ) and evaporated to give 16 g (98%) of yellowish crystals of the 
product that was used in the next step without further purification; mp 99-100 °C; 1 H NMR (CDCI 3 ) 5 3.10 (dd, 2H), 5.0 
(s, 2H), 4.98-5.10 (m, 1H), 6.76 (d, 1H), 7.16-7.38 (m, 12H), 9.65 (s, 1H). 

20.2 N-Benzyl-N-isopropyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine 

50 

[01 05] To a solution of N-benzylisopropytamine (34 mL, 0.20 mol) in methanol (80 mL) was added 5 M HCI in methanol 
(16.2 mL, 80.9 mmol) followed by 3-(2-benzy1oxy-5-bromophenyl)-3-phenylpropanal (16.0 g, 40.5 mmol) in methanol 
(20 mL) and sodium cyanoborohydride (1 .78 g t 28.3 mmol). The resulting solution was stirred for 17 hours. The solvent 
was evaporated and diethyl ether was added to the resulting syrup. The solution was washed 3 times with water, dried 
55 over MgS0 4 and evaporated. The residue was chromatographed on silica (hexane-ethyl acetate, 75:25) giving 15.9 
g of a syrup. The hydrochloride salt of the compound was prepared by dissolving the product in diethyl ether and adding 
HCI dissolved in diethyl ether. The resulting oil was washed with diethyl ether, dissolved in 10 M sodium hydroxide and 
extracted with diethyl ether 3 times. Purification by chromatography on silica (using a gradient of dichloromethane up 



19 



EP1 019 358 B1 



to 1% triethylamine in dichloromethane) yielded 7 g (33%) of the product as a colourless oil. 1 H NMR (CDCI 3 ) 6 0.84 
(d, 3H), 0.90 (d, 3H), 2.02-2.12 (m, 2H), 2.38 (t, 2H), 2.90 (m, 1H), 3.50 (d, 2H), 4.50 (t t 1H), 4.95 (s, 2H), 6.70 (s, 1 H), 
7.10-7.35 (m, 17H). 

5 20.3 N-Benzyl-N-isopropyl-3-(2-benzyloxy-5-carboxyphenyl)-3-phenylpropanamine 

[0106] A mixture of magnesium turnings (1.18 g, 48.6 mmol) and iodine (one small crystal) was warmed gently. A 
solution of N-benzyI-N-isopropyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine (6.0 g, 11 mmol) and 1,2-di- 
bromoethane (0.2 ml_, 2.3 mmol) in dry THF (25 ml_) was added dropwise under nitrogen atmosphere to the refluxing 

10 mixture. After 2 hours of refluxing, 1 ,2-dibromoethane (0.59 mL, 6.8 mmol) was added. The mixture was left overnight 
under nitrogen atmosphere. The mixture was then added together with 1 ,2-dibromoethane (0.93 mL, 10.8 mmol) to 
warmed magnesium turnings (1.18 g, 48.6 mmol) and iodine (one small crystal). After 30 minutes of refluxing, the 
mixture was cooled to room temperature and C0 2 (g) was bubbled through. After 3 hours, ammonium chloride (aq, 
15%, 50 mL) was added followed by diethyl ether (1 00 mL). The layers were separated and the organic layer was dried 

15 (MgS0 4 ) and concentrated to give 5.8 g of an oil. The crude product was chromatographed on silica (using a gradient 
of acetone up to 5% ethanol in acetone) to give the pure product (1 .3 g, 23%) as an oil. N-benzyt-N-isopropyl-3-(2-ben- 
zyloxyphenyl)-3-phenylpropanamine (3.1 g) was obtained as a biproduct from the reaction. 1 H NMR (CDCI 3 ) 8 0.98 
(d, 3H), 1.10 (d, 3H), 2.30-2.40 (m, 2H), 2.46-2.65 (m, 2H), 3.40 (br, 1H), 3.85 (br, 2H), 4.30 (br, 1H) t 4.98 (br, 2H), 
6.80 (d, 1H), 7.10-7.40 (m, 15H), 7.95 (d, 1H), 7.95 (d, 1H), 8.20 (s, 1H). 

20 

EXAMPLE 21 

N-Benzyl-N-isopropyl-3-(2-hydroxyphenyl)-3-phenylpropanamine hydrochloride 

25 [0107] N-Benzyl-N-isopropyl-3-(2-benzyloxy-5-carboxyphenyl)-3-phenylpropanamine, prepared as described in Ex- 
ample 20.3, (3.1 g, 6.90 mmol) was refluxed in concentrated HCI (30 mL) for 20 h. The reaction mixture was allowed 
to cool to room temperature and the liquid was poured off. The remaining oil was washed with water and diethyl ether 
and then dissolved in 2-propanol. The solution was evaporated and treated with 10 M sodium hydroxide to give the 
free base. Chromatography on silica (hexaneiethyl acetate 75:25) afforded 0.5 g of the compound that was fractionated 

30 on a reversed-phase PEP-RPC HR 30/26 column using a gradient of acetonitrile (containing 0.1% TFA) and milliQ- 
water (containing 0.1% TFA). The pure fractions were pooled and extracted with diethyl ether and 10 M sodium hy- 
droxide. To the resulting diethyl ether solution was added dropwise saturated diethyl ether-HCI (g). The resulting crystals 
of the hydrochloric salt were collected by filtration; mp 115-122 °C; 1 H NMR (DMSO-d 6 ) 5 1.28 (m, 6H), 2.27-2.38 (m, 
1H), 2.48-2.55 (m, 1H). 2.72-2.97 (m, 2H), 3.55 (m, 1H), 4.23 (m, 2H), 4.35 (m, 1H), 6.68-6.74 (m, 1H), 6.82 (dt, 1H), 

35 6.96-7.24 (m, 7H). 7.38-7.42 (m, 3H), 7.64-7.68 (m. 2H), 9.55 (d, 1H), 10.62 (br, 1H). Anal. (C 25 H 29 NOHCI) C, H, N. 

EXAMPLE 22 

(R)-N,N-Diisopropyl-3-[5-(3-aminopropyl)-2-hydroxyphenyl]-3-phenylpropanamine dihydrochloride 

40 

[0108] (R)-N,N-Diisopropyl-3-[2-benzyloxy-5-(2-cyanoethenyl)phenyl]-3-phenylpropanamine (3.20 g, 7.07 mmol) 
was dissolved in 1 00 % acetic acid and 1 0% Pd/C (0.52 g) was added. The mixture was hydrogenated (60 psi) overnight 
at room temperature. The catalyst was filtered off and the solvent was evaporated. The residue was dissolved in water, 
basified with sodium hydroxide (11 M), extracted with ethyl acetate, the organic phase was dried (MgS0 4 ), and evap- 

45 orated. The residue was chromatographed on silica (toluene-ethyl acetate-triethylamine-methanol, 20:5:1.5:1). The 
amine was redissolved in diethyl ether and a HCI-saturated diethyl ether solution was carefully added. The precipitate 
was filtered off wich gave 0.30 g ( 10 %); 1 H NMR (CD 3 OD) 5 1.29 (m, 12H), 1.88 (m, 2H). 2.51(m, 2H), 2.59 (t, 2H), 
2.88 (t, 2H), 3.04 (t, 2H), 3.68 (m, 2H), 4.40 (t, 1H), 4.55 (bs, 1H), 6.76 (d, 1H), 6.93 (d. 1H), 7.03 (s, 1H), 7.19 (t, 1H), 
7.30 (t, 2H), 7.37 (d, 2H); mp. 226-228 °C; [a] D +11.5° (c=1.0, methanol). Anal. (C2 4 H 36 N 2 0*2HCI) C, H, N. 

50 [0109] The starting compound (R)-N,N-diisopropyl-3-[2-benzyloxy-5-(2-cyanoethenyl)phenyl]-3-phenylpropan- 
amine was prepared as follows: 

22.1 (R)-N,N-Diisopropyl-3-[2-benzyloxy-5-(2-cyano-ethenyl)phenyl]-3-phenylpropylamine 

55 [0110] To a solution of (R)-N,N-diisopropyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine (13.87 g, 28.87 
mmol) (prepared as described in WO 94/11337, Example 1) in DMF (140 mL) was added triethylamin (5.00 mL, 36.10 
mmol), Pd(OAc) 2 (0.32 g, 1 .44 mmol), tri(o-tolyl)phosphine (1 .76 g, 5.77 mmol) and acrylonitrile (2.39 mL, 36. 1 0 mmol). 
The reaction mixture was stirred overnight at 115 °C in a sealed flask equipped with a reflux condenser under nitrogen 
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atmosphere. The resulting mixture was concentrated, and the residue was dissolved in diethyl ether, washed with 
aqueous 2 M sodium hydroxide and water. The organic phase was dried (MgS0 4 ) whereafter petroleum ether was 
added to the organic phase and a precipitate was formed. Recrystallisation from ethanol yielded 5.50 g (42%). 1 H NMR 
(CDCI 3 ) 8 0.90 (s, 6H), 0.95 (s, 6H), 2.15 (q, 2H), 2.35 (q, 2H), 2.95 (m, 2H), 4.40 (t, 1H), 5.05 (s, 2H), 5.70 (d, 1H), 
5 6.85 (d, 1 H), 7.10-7.50 (m, 13H). 

EXAMPLE 23 

(R)-N t N-Diisopropyl-3-[5-3-(acetamidopropyl)-2-hydroxyphenyl]-3-phenylpropanamine hydrochloride 

10 

[0111] To a solution of (R)-N,N-diisopropyl-3-[5-(3-aminopropyl>-2-hydroxyphenyl]-3«phenylpropanamine, (Example 
22), (0.45 g, 1.23 mmol) in methanol (45 mL) was added acetic anhydride (0.23 mL, 2.47 mmol). The mixture was 
stirred for 3 h at room temperature and then evaporated to dryness. The residue was dissolved in H 2 0, basified with 
aqueous 11 M sodium hydroxide and extracted with toluene. The organic layer was dried with MgS0 4 , filtered and 
15 evaporated. The amine was dissolved in diethyl ether and a HCI-saturated diethyl ether solution was carefully added. 
The precipitate formed was filtered off to give 0.55 g (100 %). 1 H NMR (CD 3 OD) 5 1.27 (m, 12H). 1.75 (m, 2H), 2.08 
(s, 3H), 2.52 (m t 4H), 3.04 (t, 2H), 3.20 (t, 2H), 3.68 (m. 2H), 4.40 (t, 2H). 6.72 (d, 1H), 6.90 (d, 1H). 6.99 (s, 1H). 7.19 
(t, 1H), 7.30 (m, 4H); mp. 171-175 °C; [a] D +3.6° (c=0.5, methanol). (C 26 H 38 N 2 0 2 *HCI) C, H, N. 

20 EXAMPLE 24 

(R)-N,N-Diisopropyl-3-[5-(2-cyanoethyl)-2-hydroxyphenyl]-3-phenylpropanamine hydrochloride 

[0112] (R)-N,N-Diisopropyl-3-[2-benzyloxy-5-(2-cyanoethenyl)phenyl]-3-phenylpropylamine (Example 22.1), (4.00 
25 g t 8.84 mmol) was treated as described in Example 22, but the hydrogenation was performed at atmospheric pressure, 
yield 1.35 g (38 %); 1 H NMR (CD 3 OD) 5 1.14 (s, 6H), 1.16 (s. 6H), 2.50 (m, 2H), 2.79 (t f 2H), 3.05 (t, 2H), 3.68 (m, 
2H), 4.39 (t, 2H), 6,75 (d, 1H), 6.98 (d f 1H), 7.09 (s, 1H), 7.19 (t, 1H), 7.32 (m, 4H); mp. 156-159 °C; [a] D +4.0° (c=0.5, 
methanol); Anal. (C 24 H 32 N 2 0*1 .0HCI*0.25H 2 O) C, H; N: calcd, 6.9; found, 6.4. 

30 EXAMPLE 25 

(R)-N,N-Diisopropyl-3-[5-(2-carbamoylethyl)-2-hydroxyphenyl]-3-phenylpropanamine hydrochloride. 

[0113] A solution of (R)-N,N-diisopropyl-3-[5-(2-cyanoethyl)-2-hydroxyphenyl]-3-phenylpropanamine (Example 24), 
35 (2.00 g, 5.48 mmol), in cone. HCI was stirred at 50 °C for 2 h and then evaporated. The residue was dissolved in water, 
basified with aqueous 11 M sodium hydroxide and extracted with toluene. The organic layer was dried (MgS0 4 ), filtrated 
and evaporated. The residue was chromatographed on toluene-ethyl acetate-triethylamine-methanol, 7:2:1:1. The 
product was obtained from dietyl ether-hydrogen choride. Yield 0.9 g (39%); 1 H NMR (CD 3 OD) 5 1.31 (m, 12H), 2.44 
(t, 2H), 2.53 (m, 2H), 2.78 (t, 2H), 3.04 (t, 2H), 3.67 (m, 2H), 4.39 (t, 1H), 6.72 (d, 1H), 6.82 (d, 1H), 7.02 (s, 1H), 7.18 
40 (t, 1H), 7.32 (m, 4H); mp. 200-202 °C; [a] D +7.6° (c=0.5, methanol). Anal. ((^H^O^LOHCI *0.5H 2 O) C, H, N. 

EXAMPLE 26 

(R)-N,N-Diisopropyl-3-[5-(2-carboxyethyl)-2-hydroxyphenyl]-3-phenylpropanamine hydrochloride 

45 

[0114] To a solution of (R)-N,N-diisopropyl-3-[5-(2-carbamoylethyl)-2-hydroxyphenyI]-3-phenylpropanamine (ob- 
tained in Example 25), (0.50 g, 1.31 mmol) in ethanol (15 mL) and H 2 0 (10 mL) was added KOH (3.75 g, 66.8 mmol). 
The mixture was stirred overnight at 100 °C. The solvent was evaporated and the residue redissolved in H 2 0 and 
washed with diethyl ether. The aqueous layer was acidified with cone. HCI and the precipitate was collected by filtration 

50 and washed with 2 M HCI. The product was fractionated on a reversed-phase PEP RPC HR 30/26 (Pharmacia Biotech 
AB, Sweden) column using a gradient of 20-60% acetonitrile with 0.1% TFA. Fractions were pooled and hydrochloric 
acid (2 mL, cone.) was added and the solvent was evaporated. The residue was crystallised from methanol-diethyl 
ether to give 0.37 g (0.96 mmol, 74%); 1 H NMR (CD 3 OD) 5 1.28 (m, 12H), 2.48 (m, 4H), 2.76 (t, 2H), 3.04 (t, 2H), 3.67 
(m, 2H), 4.39 (t, 1H), 6.72 (d, 1H), 6.92 (d, 1H), 7.00 (s, 1H). 7.19 (t, 1H), 7.32 (m, 4H); mp. 205-207 °C; [a] D +3.7° 

55 ( C =1 .0, methanol). Anal. (C 24 H 33 N03*1 .0HCI) C, H, N. 
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EXAMPLE 27 

(R)-(N t N-Diisopropyl-3-(5-amino-2-hydroxyphenyl)-3-phenylpropanamine dihydrochloride 

5 [0115] (R)-N,N-Diisopropyl-3- (5-azido-2-benzyloxyphenyl) -3-phenylpropanamine (0.90 g, 2.03 mmol) was dis- 
solved in acetic acid and 10% Pd/C (210 mg, cat.) was added. The mixture was stirred and exposed to H 2 (1 atm.) at 
room temperature overnight. The Pd/C catalyst was filtered off, and the filtrate evaporated. The residue was dissolved 
in water and basified with aqueous 11 M sodium hydroxide, extracted with diethyl ether, dried (MgS0 4 ) filtrated and 
evaporated. The crude residue was chromatographed on silica (n-hexane-ethanol-triethylamine, 7:3:1). The hydro- 

10 chloride was obtained from dietyl ether hydrogen chloride. The resulting oil was freeze-dried from water. Yield 0.30 g 
(37 %); 1 H NMR (DMSO) 5 1.13 - 1.33 (m, 12H), 2.47 (m, 2H), 2.82 (br, 1H), 2.98 (br, 1H), 3.57 (br, 2H), 4.38 (t, 1H), 
6.96 (d, 1 H), 7.08 (d, 1 H), 7.1 9 (s, 1 H), 7.22 (m, 1 H), 7.32 (m t 4H) f 10.05 (br, 2H), 1 0.1 3 (s, 1 H); mp. 1 80-1 83 °C; [a] D 
+21.0° (c=0.1, methanol). Anal. (C 21 H 30 N 2 O*2.0HCr0.5H 2 O) C, H, N. 

[0116] The starting compound (R)-N,N-diisopropyl-3-(5-azido-2-benzyloxyphenyl)-3-phenylpropanamine was pre- 
15 pared as follows: 

27.1 (R)-N,N-Diisopropyl-3-(5-azido-2-benzyloxyphenyl)-3-phenylpropanamine 

[0117] To a mixture of (R)-N,N-diisopropyl-3-(2-benzyloxy-5-bromophenyi)-3-phenylpropanamine (10.00 g, 20.81 
20 mmol) (prepared as described in WO 94/11337, Example 1) and Mg (1.57 g, 64.52 mmol) in THF (50 mL) was added 
1 ,2-dibromoethane (3.59 mL, 41 .63 mmol) and the solution was self-refluxing for a while. The mixture was refluxed for 
1 h whereafter the solution was cooled and tosyl azide (4.10 g, 20.81 mmol) in diethyl ether (100 mL) was added with 
constant stirring while keeping the temperature at 0 °C wherafter the temperature was allowed to rise to room temper- 
ature for 4 h. A solution of tetra-sodium pyrophosphate decahydrate (4.46 g, 10.00 mmol) in 50 mL water was added. 
25 a precipitate was filtered off and the filtrate was evaporated. The residue was extracted with diethyl ether, the organic 
phase was dried (MgS0 4 ) and evaporated. The residue was chromatographed on silica (n-hexane-ethanol, 8:2). The 
product was crystallised from ethanol to give 1 .15 g (13 %); IR (KBr) 2116 (N 3 ) cm" 1 ; 1 H NMR (CDCI 3 ) 5 0.92 (d, 12H), 
2.10 (m, 2H). 2.33 (m, 2H), 2.95 (m, 2H), 4.40 (t, 1H), 5.00 (s, 2H), 6.81 (d, 2H), 6.97 (s, 1H), 7.10 - 7.40 (m, 10H). 

30 EXAMPLE 28 

(R)-N,N-Diisopropyl-3-(5-azido-2-hydroxyphenyl)-3-phenylpropanamine hydrochloride 

[0118] To a solution of (R)-N,N-diisopropyl-3-(5-amino-2-hydroxyphenyl)-3-phenylpropanamine (0.25 g, 0.76 mmol) 
35 in 0.78 M HCI (5.35 mL, 4.20 mmol) was added NaN0 2 (0.05 g, 0.76 mmol) dissolved in H 2 0 (0.4 mL) at -10 °C and 
the mixture was stirred for 20 minutes. To the mixture was added NaN 3 . (57 mg, 0.88 mmol) dissolved in H 2 0 (0.4 
mL), and the mixture was stirred at -10 °C for 30 minutes. The mixture was basified (pH 7-8) with aqueous 11 M sodium 
hydroxide and extracted with diethyl ether. The diethyl ether phase was dried (MgS0 4 ) and evaporated to give an oil, 
which was chromatographed on silica (toluene-ethyl acetate-triethylamine 7:2:1). The product was dissolved in diethyl 
40 ether and hydrogen chloride in diethyl ether was added. The precipitate was filtered to give (0.07 g, 0.18 mmol, 24%) 
of light-brown crystals. IR (KBr) 2111 (N 3 ) cm- 1 ; 1 H NMR (CD 3 OD) 5 1.29 (m, 12H), 2.50 (m, 2H). 3.04 (m, 2H), 3.68 
(m, 2H), 4.40 (t, 1 H), 6.68 (s, 1 H), 6.81 (m, 2H), 7.23 (m, 1 H), 7.35 (m, 4H); mp. 1 31 -1 34 °C; [a] 0 -5.0° (c=0.1 . methanol). 
[0119] The starting compound (R)-N,N-diisopropyl-3-(5-amino-2-hydroxy phenyl )-3-phenylpropanamine was pre- 
pared as follows: 

45 

28.1 (R)-N,N-diisopropyl-3-(2-hydroxyphenyl)-3-phenylpropanamine 

[0120] A solution of (R)-N,N-diisopropyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine (prepared as de- 
scribed in WO 94/1 1 337, Example 1 ) (7.30 g, 1 5.2 mmol) treated as described in Example 1 .3 above. Yield 4.47 g (94 %). 

50 

28.2 (R)-N,N-Diisopropyl-3-[2 -hydroxy -5-(4-methylphenylazo)phenyl]-3-phenylpropanamine 

[0121] NaN0 2 (0.27 g, 4.30 mmol) was added to a mixture of hydrochloric acid (0.64 mL, 7.70 mmol, cone.) and p- 
methylaniline (0.41 g, 3.80 mmol) in ice-water (20 mL). The mixture was stirred at 0 °C for 10 min. and then added to 
55 an ice-cold solution of (R)-N,N-diisopropyl-3-(2-hydroxyphenyl)-3-phenylpropanamine (1.00 g, 3.21 mmol) in THF 
(3mL), H 2 0 (12 mL) and sodium hydroxide (0.69 g, 17.32 mmol). After stirring the mixture for 20 minutes, it was 
extracted with toluene, dried (MgS0 4 ), and evaporated to give an oil, which was chromatographed on (toluene-ethyl 
acetate-triethylamine 8:1:1) to give 0.83 g, 1.93 mmol, (60%) of the title compound. 1 H NMR (CDCI 3 ) 5 1.12 (d, 6H), 
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1.19 (d, 6H), 2.22 (m, 1H), 2.43 (m, 5H), 2.79 (m, 1H), 3.32 (m, 2H), 4.57 (d, 1H), 6.98 (d, 1H), 7.24 (m, 3H), 7.36 (m, 
4H), 7.66 (m, 4H). 

28.3 (R)-N,N-Diisopropyl-3-(5-amino-2-hydroxyphenyl)-3-phenylpropanamine 

[0122] A solution of Na 2 S 2 0 4 (1 .23 g, 1 2.8 mmol) in water (10 mL) was added to a solution of (R)-N,N-diisopropyl- 
3-[2-hydroxy-5-(4-methylphenylazo)phenyl]-3-phenylpropanamine (0.55 g, 1.28 mmol) in ethanol (50 mL) at 75 °C 
during 15 min. More dry Na 2 S 2 0 4 (1.23 g, 12.8 mmol) was added in 10 portions. Water was added to the solution 
which was then extracted with diethyl ether. The organic layer was dried (MgS0 4 ) and evaporated to give an oil, which 
was chromatographed on silica (n-hexane-ethanol-triethylamine 7:3:1) to give an oil. The product was dissolved in 
ethanol and hydrogen chloride in diethyl ether was added. The solvent was evaporated, redissolved in water and 
vacuum-dried wich yielded 0.25 g (60%). 

EXAMPLE 29 

(R)-N,N"Diisopropyl-3-[2-hydroxy-5-(3-hydroxypropyl)-phenyl]-3-phenylpropanamine hydrochloride 

[0123] A solution of (R)-N,N-diisopropyl-3-[5-(2-ethoxycarbonylethyl)-2-hydroxyphenyl]-3-phenylpropanamine (2.0 
g, 4.86 mmol) in THF (50 mL) was added dropwise to LAH (0.28 g, 7.29 mmol). After stirring for 2 h, the reaction was 
quenched and the solvent evaporated. The residue was recrystallized from ethanol-water. The product was dissolved 
in ethanol and hydrogen chloride in diethyl ether was added. White crystals were filtered off to give 0.82 g (46%); mp. 
204-207 °C; [a] D +12.8° (c=1.0, methanol); 1 H NMR (DMSO) 5 1.18 (t, 6H), 1.24 (t, 6H), 1.63 (m t 2H), 2.47 (m, 4H), 
2.87 (br, 2H), 3.38 (q, 2H). 3.57 (br, 2H) ? 4.32 (t, 1H), 4.42 (t, 1H), 6.74 (d, 1H), 6.83 (d, 1H), 7.03 (s, 1H), 7.17 (t, 1H), 
7.30 (m, 4H) Anal. (C^HagNCyi .0HCI) C, H, N. 

[0124] The starting compound (R>-N,N-diisopropyl-3-[5-(2-ethoxycarbonylethyl)-2-hydroxyphenyl]-3-phenylpropan- 
amine was prepared as follows: 

29.1 (R)-N,N-Diisopropyl-3-[2-benzyloxy-5-(2-ethoxycarbonylethyl)phenyl]-3-phenylpropanamine 

[0125] A solution of triethyl phosphonoacetate (6.93 mL, 34.92 mmol) in THF (50 mL) was added dropwise to NaH 
(0.84 g, 29.10 mmol, 80%). The mixture was cooled to 0 °C and (R)-N,N-diisopropyl-3-(2-benzyloxy-5-formylphenyl)- 
3-phenylpropanamine, prepared as described in Example 17.1 , (5.00 g, 11 .64 mmol) in THF (50 mL) was added drop- 
wise. The mixture was stirred for 3 h at 0 °C. The solvent was evaporated and the residue was redissolved in toluene 
and washed twice with water. The organic layer was dried (MgS0 4 ) and the solvent evaporated to give 5.0 g (86%). 

29.2 (R)-N,N-Diisopropyl-3-[5-(2-ethoxycarbonylethyl)-2-hydroxyphenyl]-3-phenylpropanamine 

[0126] (R)-N,N-Diisopropyl-3-[2-benzyloxy-5-(2-ethoxyrarbonylethyl)phenyl]-3-phenylpropanamine (3.0 g, 5.98 
mmol) was treated as described in Example 1.3. Yield 2.0 g (81%); 1 H NMR (CDCI 3 ) 5 1.08 (d, 6H), 1.12 (d, 6H), 1.18 
(t, 3H), 2.05 (m, 2H), 2.37 (m, 4H), 2.72 (t, 2H), 3.22 (m, 2H), 4.03 (q, 2H), 4.48 (m, 1H), 6.55 (s, 1H), 6.86 (m, 2H), 
7.28 (m, 5H). 

EXAMPLE 30 

N,N-Diisopropyl-3-(5-ethylaminomethyl-2-hydroxyphenyl)-3-phenylpropanamine 

[0127] (R)-N,N-Diisopropyl-3-(5-formyl-2-hydroxyphenyl>-3-phenylpropanamine (prepared in Example 7.1) (1 .23 g, 
3.62 mmol) was dissolved in methanol (20 mL). Ethylamine [3.62 mL, 21 .7 mmol (6M hydrochloric acid in methanol)] 
and sodium cyanoborohydride (0.14 g, 2.1 7 mmol) were added. The mixture was stirred overnight at room temperature. 
The solvent was evaporated and the residue was chromatographed on silica (toluene-ethyl acetate-triethylamine 7:3: 
1). The product was dissolved in diethyl ether and hydrogen chloride in diethyl ether was added. The resulting oil was 
stirred in diethyl ether over night to give crystals. Yield 0.70 g (44%); mp. 140-142 °C; [a] D -5.0° (c=0.5, methanol); 1 H 
NMR (CD 3 OD) 6 1.30 (m, 15H), 2.59 (m, 2H), 3.05 (m, 4H), 3.70 (m, 2H), 4.07 (s, 2H), 4.42 (t, 1H), 6.85 (d, 1H), 7.20 
(m, 2H), 7.30 (t, 2H). 7.41 (d. 2H), 7.50 (s, 1H) Anal. (C2 4 H 36 N 2 O*2.0HCI*0.5H 2 O) C,H,N. 
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EXAMPLE 31 

N-Cyclobutyl-N-methyl-3-(2-hydroxyphenyl)-3-phenylpropanamine hydrochloride 

[0128] A solution of N-cyclobuty!-N-methyl-3-(2-benzyloxy-5-bromophenyl>3-phenylpropanarriine (1.60 g, 3.44 
mmol) was hydrogenated over Pd/C (160 mg, 10%) in acetic acid at room temperature overnight. The solution was 
basified with sodium hydroxide (11 M) and the mixture was filtered. The filtrate was extracted with ethyl acetate, dried 
(MgS0 4 ) and the solvent evaporated. The residue was chromatographed on silica (toluen-triethylamine 9:1). The free 
amine was dissolved in diethyl ether and hydrogen chloride in diethyl ether was added to give an oil. The oil was 
crystallised in 2-propanol to give 0.90 g (79%); mp. 153-155 °C; 1 H NMR (CD 3 OD) 5 1.78 (m, 2H), 2.22 (m, 4H), 2.48 
(m, 2H), 2.72 (s, 3H), 2.95 (br, 2H), 3.68 (m, 1H), 4.44 (t, 1H), 6.78 (t, 1H), 6.79 (d, 1H), 7.03 (t, 1H), 7.12 (d, 1H), 7.18 
(t, 1H), 7.28 (t, 2H), 7.34 (d, 2H); Anal. (C 20 H 25 NO*1.0 HCI*0.3 2-propanol) C, H, N. 

[0129] The starting compound N-cyclobutyl-N-methyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine was 
prepared as follows: 

31.1 N-Cyclobutyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamlne 

[0130] 5 M HCI-methanol (3.50 ml_, 17.71 mmol) was added to a solution of cyclobutylamine (4.50 mL, 53.15 mmol) 
in methanol (14 mL). The mixture was added to 3-(2-benzyloxy-5-bromopheny1)-3-phenylpropanal (Example 20.1), 
(3.50 g, 8.86 mmol), followed by sodium cyanoborohydride (0.389 g, 6.20 mmol). The reaction mixture was stirred at 
room temperature overnight. The solvent was evaporated and the residue was chromatographed on silica (toluene- 
ethyl acetate-triethyiamine 92:4:4).Yield 2.61 g (65%); NMR (CDCI 3 ) 8 1.57 (m, 5H), 2.14 (m, 4H), 2.47 (t, 2H), 3.16 
(m, 1H), 4.45 (t, 1H), 5.00 (s, 2H), 6.75 (d, 1H), 7.10-7.47 (m, 12H). 

31.2 N-Cyclobutyl-N-methyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine 

[0131] 5 M HCI-methanol (0.46 mL, 2.32 mmol), formaldehyde (0.870 g, 28.97 mmol) and sodium cyanoborohydride 
(0.255 g, 4.056 mmol) were added to a solution of N-cydobutyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine 
(2.61 g, 5.79 mmol) in methanol (8 mL). The reaction mixture was stirred at room temperature overnight. The solvent 
was evaporated and the residue was chromatographed on silica (hexane-triethylamine, 9:1). Yield 1.59 g (59%); 1 H 
NMR (CDCI 3 ) 8 1.59 (m, 2H), 1.73 (m, 2H), 1.91 (m, 2H), 2.06 (s, 3H), 2.16 (m, 4H), 2.68 (m, 1H), 4.38 (t. 1H), 5.00 
(s, 2H), 6.72 (d, 1H), 7.12-7.58 (m, 12H). 

EXAMPLE 32 

N-Cyclopentyl-N-methyl-3-(2-hydroxyphenyl)-3-phenylpropanamine hydrochloride 

[0132] N-Cyclopentyl-N-methyl-3-(2-benzyioxy-5-bromophenyl)-3-phenylpropanamine (2.46 g, 5.14 mmol) was 
treated as described in Example 31 . The crude was not chromatographed but crystallised from aqueous ethanol. Yield 
1.24 g (70%) *H NMR (DMSO) 8 1.48 (br, 1H), 1.66 (br, 2H), 1.85 (br, 1H), 2.46 (br, 2H), 2.68 (s, 3H), 2.87 (br, 2H), 
3.53 (m, 1H), 4.35 (t, 1H), 6.77 (t, 1H), 6.83 (d, 1H), 7.01 (t, 1H), 7.16 (t, 1H), 7.27 (t, 3H), 7.33 (d, 2H), 9.57 (br, 1H), 
10.85 (br, 1H); mp 169-172 °C; Anal. (C 2n H 27 NO*HCI) C, H, N. 

[0133] The starting compound N-cyclopentyl-N-methyt-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine was 
prepared as follows: 

32.1 N-Cyclopentyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine 

[0134] 3-(2-Benzyloxy-5-bromophenyl)-3-phenylpropanal, prepared as described in Example 20.1, (7.00 g, 17.71 
mmol) was treated with cyclopentylamine as described in Example 31.1. Yield 4.9 g (59%); 1 H NMR (CDCI 3 ) 8 1.20 
(m, 2H), 1.40-1.80 (m, 6H), 2.18 (m, 2H), 2.55 (t, 2H), 2.98 (m, 1H). 4.45 (t, 1H), 5.00 (s, 2H), 6.75 (d. 1H), 7.10-7.45 
(m f 12H). 

32.2 N-Cyclopenthyl-N-methyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine 

[0135] A solution of N-cyclopentyl-3-(2-benzyloxy-5-bromophenyl)-3-phenylpropanamine (3.50 g, 7.53 mmol) was 
treated as described in Example 31 .2. Yield 2.46 g (68%); 1 H NMR (CDCI 3 ) 8 1.10-1.80 (m, 8H), 2.19 (m, 5H), 2.36 
(m, 2H), 2.58 (m, 1H), 4.37 (t, 1H), 4.98 (s, 2H), 6.72 (d. 1H), 7.10-7.50 (m, 12H). 
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EXAMPLE 33 

N,N-Diisopropyl-3-(2-aminophenyl)-3-phenylpropanaminehydrochloride 

[0136] LAH (0.94 g, 24.8 mmol) was added to a solution of N,N-diisopropyl-3-(2-aminophenyl) -3-phenylpropenyla- 
mide (1.6 g, 4.98 mmol) in THF (90 mL). The mixture was stirred for 72 h at room temperature. The reaction was 
quenched and the solvent evaporated. The crude residue was fractionated on a reversed-phase PEP RPC HR 30/26 
(Pharmacia Biotech AB, Sweden) column using 20 % acetonitrile with 0.1% TFA. Hydrochloric acid was added to the 
pure fractions and the solvent was evaporated. The residue was redissolved in water and freeze-dried giving 88 mg 
(5%) ; mp 138 - 142 °C; 1 H NMR (DMSO) 8 1.25 (m, 12H), 2.47 (m t 1H), 2.65 (m, 1H), 2.87 (m, 1H), 3.13, (m t 1H), 
3.59 (br, 2H) ? 4.58 (t, 1H), 7.20 - 7.37 (m, 5H), 7.42 (m, 2H), 7.54 (d, 2H), 9.94 (br, 2H). Anal. <C 21 H 30 N 2 *HCrH 2 O) C t 
N, H: calcd.8.5; found 7.9. 

[0137] The starting compound N,N-diisopropyl-3-(2-aminophenyl)-3-phenylpropenylamide was prepared as follows: 

33.1 2-(3,5-Dimethyl-4-hydroxyphenylazo)benzophenone 

[0138] A slurry of ice (500 mL), hydrochloric acid (16.8 mL, 202 mmol, cone), 2-aminobenzophenone (20.00 g, 1 01 
mmol) and NaN0 2 (9.0 g, 131 mmol) were added to a stirred solution of 2,6-dimethylphenol (18.40 g, 151 mmol) and 
sodium hydroxide (16.20 g, 404 mmol) in ice-cold water (100 mL). After 20 minutes the mixture was extracted with 
diethyl ether. The organic phase was washed with hydrochloric acid (6 M) f NaHC0 3{aq) , dried (MgS0 4 ) and the solvent 
evaporated. The crude residue was chromatographed on silica (toluene) and pure fractions were pooled and evapo- 
rated to give a red oil. The oil was crystallised in hexane/toluene to give 7.73 g (23%). 

33.2 2-(3,5-Dimethyl-4-tosyloxyphenylazo)benzophenone 

[0139] A mixture of 2-(3,5-dimethy!-4-hydroxyphenylazo)-benzophenone (7.73 g, 23.41 mmol) and tosyl chloride 
(9.4 g, 49 mmol) in pyridine (20 mL) was stirred at 90 °C for 9 h. Water was added and the mixture was extracted with 
diethyl ether. The organic phase was washed with sodium hydroxide (2 M) and hydrochloric acid (2 M), dried (MgS0 4 ) 
and the solvent evaporated. The product was crystallised in ethanol to give 7.62 g (67%); 1 H NMR (CDCI 3 ) 5 2.08 (s, 
6H), 2.49 (s, 3H), 7.05 (s, 2H) f 7.37 (m, 4H), 7.48 (m, 1H), 7.62 (m, 3H), 7.82 (m, 5H). 

33.3 N,N-Dnsopropyl-3-[2-(3,5-dimethyl-4-tosyloxyphenylazo)pheny1]-3-phenylpropenamide 

[0140] 2-(3,5-Dimethyl-4-tosyloxyphenylazo)benzophenone (7.22 g, 14.9 mmol) was treated as described in Exam- 
ple 4.2 but with 3 eq of N t N-diisopropylacetamide diethylphosphonate and sodium hydride. Yield 4.5 g (50%). 1 H NMR 
(CDCI 3 ) 5 0.72 (d, 3H), 0.82 (br, 3H), 1.28 (d, 3H), 1.42 (d, 3H), 2.10 (s, 3H), 2.14 (s, 3H), 2.45 (s, 3H), 3.25 (m,.1H), 
4.28 (m, 1H), 6.05 and 6.63 (s, 1H), 7.00 - 7.90 (m, 15H). 

33.4 N,N-Diisopropyl-3-[2-(3,5-dimethyl-4-hydroxyphenylazo)phenyl]-3-phenylpropenamide 

[0141] A solution of potassium hydroxide (10.3 mL. 6 M) and N,N-diisopropyl-3-[2-(3,5-dimethyl-4-tosyloxyphenyla- 
zo)phenyl]-3-phenylpropenamide (3.5 g, 5.74 mmol) in ethanol (110 mL) was refluxed for 1 h. The mixture was acidified 
with hydrochloric acid (cone.) and the solvent evaporated. The residue was partioned between toluene and water. The 
organic layer was dried (MgS0 4 ) and the solvent evaporated. The crude residue was chromatographed on silica (tol- 
uene-ethyl acetate 9:2). Yield 1.3 g (50%). 1 H NMR (CDCI 3 ) 5 0.71 (d, 3H), 0.80 (br, 3H), 1.27 (d, 3H), 1.40 (d, 3H), 
2.20 (s, 3H), 2.23 (s, 3H), 3.25 (m, 1H), 4.35 (m, 1H), 5.52 (brd, 1H), 6.05 and 6.60 (s, 1H), 7.00 - 7.80 (m, 11 H). 

33.5 N f N-Diisopropyl-3-(2-aminophenyl)-3-phenylpropenamide 

[0142] N,N-Diisopropyl-3-[2-(3,5-dimethyl-4-hydroxyphenylazo)phenyl]-3-phenylpropenamide (2.58 g, 5.68 mmol) 
was treated as described in Example 28.3. The crude residue gave crystals from aqueous ethanol. Yield 1.23g (67%). 

EXAMPLE 34 

N,N-Diisopropyl-3-(benzoxazol-2-yl)-3-phenyIpropanamine,hydrochloride 

[0143] A mixture of N,N-diisopropyl-3-ethoxycarbonyl-3-phenylpropanamine (2.51 g, 8.6 mmol), 75% aqueous eth- 
anol (15 mL) and 2 M NaOH (8.5 mL, 1 7 mmol) was refluxed over night. After evaporation of the solvent, the residue 
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was made acidic with 2 M HCI and the solvent was evaporated. A mixture of the residua! semicrystalline oil was heated 
with o-aminophenol (1.8 g, 16.5 mmol) and polyphosphoric acid (12 g) at 200°C for 2 hours under N 2 . The somewhat 
cooled hard solid was dissolved in water and washed once with diethyl ether. The aqueous phase was made alkaline 
(1 1 M NaOH) and extracted twice with diethyl ether. The combined organic phases were dried (Na 2 S0 4 ) and the solvent 
5 evaporated. The crude product was chromatographed on silica (petroleum ether/triethylamine 97:3). The pure amine 
was precipitated as hydrochloride from diethyl ether affording white crystals, 1.27 g (39%): mp 197-1 98°C; 1 H NMR 
(CDCI 3 ) 6 1.49 (m, 12H), 2.80-3.20 (m, 4H), 3.48 (br, 2H), 4.45 (t, 1H), 7.25-7.48 (m, 8H), 7.70 (m, 1H), 11.48 (br, 1H). 
[0144] The starting compound N,N-dlisopropyl-3-ethoxycarbonyl-3-phenylpropanamine was prepared as follows: 

10 34.1 N,N-Diisopropyl-3-cyano-3-phenylpropanamine 

[0145] Sodium hydride, 80% in mineral oil (2.82 g, 94 mmol), was washed with petroleum ether and dried under a 
N 2 -stream. Dry DMF (100 mL) was added. Benzyl cyanide (12.1 g, 103 mmol) was added to the stirred suspension 
over a period of 20 min. The temperature rose to approx. 45°C. The mixture was stirred for another 15 min. 2-Chlo- 

15 roethyldiisopropylamine (15.4 g, 94 mmol) was added. All the amine was consumed within 30 min. Most of the DMF 
was evaporated under reduced pressure and the residue was dissolved in water/diethyl ether. The aqueous phase 
was extracted once with diethyl ether and the combined organic phases were extracted twice with 2 M HCI. The com- 
bined aqueous phases were made alkaline (11 M NaOH) and extracted twice with diethyl ether. The combined organic 
phases were then dried (Na 2 S0 4 ) and the solvent was evaporated. The crude product was chromatographed on silica 

20 (petroleum ether-triethylamine, 40:1), affording the title compound, 16.8 g (67%), as a colourless liquid. 1 H NMR 
(CDCI3) 5 1.01 (m, 12H), 1.97 (m, 2H), 2.62 (m, 2H). 3.00 (m, 2H), 4.02 (dd, 1H), 7.17-7.40 (m. 5H). 

34.2 N,N-Diisopropyl-3-carbamoyl-3-phenylpropanamine 

25 [0146] N,N-Diisopropyl-3-cyano-3-phenylpropanamine (11.6 g, 47.5 mmol) was mixed with H 2 S0 4 (90%, 100 mL) 
and the mixture was stirred at 100°C for 30 min. The reaction mixture was poured on ice, made alkaline (11 M NaOH) 
and extracted twice with diethyl ether. The combined organic phases were dried (Na 2 S0 4 ) and the solvent evaporated, 
affording the title compound as a colourless oil, 12.4 g (100%); 1 H NMR (CDCI 3 ) 8 1.26 (m, 12H), 2.14 (m, 1H), 2.60 
(m, 1H), 2.73 (t, 2H), 3.31 (m f 2H), 3.86 (t, 1H), 6.06 (br, 2H), 7.51- 7.61 (m, 5H). 

30 

34.3 N,N-Diisopropyl-3-ethoxycarbonyl-3-phenylpropanamine 

[0147] N,N-Diisopropyl-3-carbamyl-3-phenylpropanamine (26.5 g 0.100 mol) was added into aqueous ethanol (90%, 
300 mL) containing cone. HN0 3 (1 3.3 g, 0.21 mol) and refluxed for five days. Most of the solvent was evaporated under 

35 reduced pressure and the residue was mixed with water/diethyl ether. The organic phase was washed once with water. 
The combined aqueous phases were made alkaline (11 M NaOH) and extracted twice with diethyl ether. The combined 
organic phases were then dried (Na 2 S0 4 ) and the solvent evaporated. The crude product was chromatographed on 
silica (petroleum ether-triethylamine, 97/3), to afford the title compound as a colourless liquid, 20.1 g (68.7%): 1H NMR 
(CDCI3) 6 0.96 (m, 12H), 1.21 (t, 3H), 1.81 (m, 1H), 2.22 (m, 1H), 2.40 (t, 2H), 3.66 (dd, 1H), 4.12 (m, 2H), 7.20-7.32 

40 (m, 5H). 

EXAMPLE 35 

N,N-Diisopropyl-3-(oxazol-5-yl)-3-phenylpropanaminehydrochloride 

45 

[0148] Freshly distilled methylisonitrile (1 .66 g ? 40.4 mmol) was dissolved in dry THF (75 mL) under N 2 -atmosphere 
and the mixture was cooled to -78°C. 1.4 M n-BuLi (29 mL, 40.5 mmol) was slowly added to the solution, followed by 
N,N-diisopropyl-3-ethoxycarbonyl-3-phenylpropanamine (4.71 g, 1 6.2 mmol) in THF (10 mL). The reaction temperature 
was allowed to rise to -20°C, at which the reaction was quenched with HOAc (10 mL). The solvent was evaporated 

50 and the residue was mixed with diethyl ether/water. The organic phase was washed once with water and the combined 
aqueous phases were made alkaline with"11 M NaOH and extracted twice with diethyl ether. The organic phases were 
put together, dried (Na 2 S0 4 ) and the solvent evaporated. The crude product was chromatographed on silica (chloro- 
form-methanol-conc. ammonia, 490:10:1). The pure amine was precipitated with HCI-saturated diethyl ether, affording 
the title compound as a glassy oil, 1.4 g (48%). 1 H NMR (CD 3 OD) 6 1.21-1.40 (m, 12H), 2.57 (m, 1H), 2.68 (m, 1H), 

55 2.91 (m, 1H), 3.23 (m, 1H), 3.72 (m, 2H), 4.41 (dd, 1H), 7.39 (m, 5H), 7.52 (s, 1H), 9.13 (s, 1H). 
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EXAMPLE 36 

N,N-Diisopropyl-3-(imidazol-4(5)-yl)-3-phenylpropanamine dihydrochloride 

5 [0149] N,N-Diisopropyl-3-oxazol-5-yl-3-phenylpropanamide (0.76 g 2.6 mmol) was mixed with formamide (5 ml_). 
The mixture was heated at 175°C for 6 hours. The solvent was evaporated under vacuum (1 mm Hg) and the residue 
was partitioned between 1 M HCI and diethyl ether. The aqueous phase was made alkaline (11 M NaOH) and extracted 
twice with diethyl ether. The combined organic phases were dried (Na 2 S0 4 ) and the solvent evaporated. The light 
brown oil was dissolved in diethyl ether and added to a suspension of lithium aluminium hydride (LAH) (0.70 g, 5.4 

10 mmol) in diethyl ether. The reaction mixture was stirred at ambient temperature overnight. The reaction was quenched, 
and the solvent was evaporated. The crude amine was dissolved in EtOAc and precipitated as a hydrochloride salt 
with HCI-saturated diethyl ether to afford the title compound as hygroscopic crystals, 0.32 g (35%) : 1 H NMR (CDCI 3 ) 
8 1.38 (m, 12H). 2.80 (m, 2H), 3.00 (m, 1H), 3.16 (m, 1H), 3.64 (br, 2H), 4.41 (m, 1H), 6.89 (s f 1H), 7.27-7.41 (m, 5H). 
8.78 (s, 1H), 10.32 (br, 2H). 

15 [0150] The starting compound N,N-diisopropyl-3-oxazol-5-yl-3-phenylpropanamide (0.76 g 2.6 mmol) was prepared 
as follows: 

36.1 3-Cyano-3-phenylpropanoic acid 

20 [0151] Ethyl cinnamate (85.3 g, 0.484 mol), potassium cyanide (64.2 g, 0.986 mol) and ammonium chloride (38.9 g, 
0.726 mol) were mixed with aqueous DMF (90%, 360 mL). The mixture was stirred at 1 05°C for 7 hours. The somewhat 
cooled mixture was filtered and most of the DMF was evaporated. The residue was taken up in diethyl ether and 1 M 
HCI. The aqueous phase was extracted twice with diethyl ether. The combined diethyl ether phases were evaporated 
and the black oil was suspended in EtOH (200 mL) and 2 M NaOH (250 mL) and stirred at ambient temperature for 2 

25 hours. The mixture was diluted with brine (200 mL) and water (400 mL) and washed twice with diethyl ether. After 
acidification (12 M HCI) the aqueous phase was extracted three times with diethyl ether. The pooled organic phases 
were dried (Na 2 S0 4 ) and the solvent evaporated affording the title compound as a black oil, 74 g (87%): 1 H NMR 
(CDCI 3 ) 5 1.05 (d f 3H), 1.17 (d, 3H), 1.22 (d, 6H), 2.68 (dd, 1H), 3.16 (dd, 1H), 3.4 (br, 1H), 3.76 (m, 1H)4.19 (dd, 1H), 
7.31 (m, 5H), 8.9 (br, 1H). 

30 

36.2 N,N-Diisopropyl-3-cyano-3-phenylpropanamide 

[0152] 3-Cyano-3-phenylpropanoic acid (67.7 g, 0.389 mol) was dissolved in 2-PrOH. To the filtered acid solution 
was carefully added KOH (18.4 g, 0.33 mol) dissolved in 2-PrOH (200 mL), diethyl ether (100 mL) was added and the 

35 precipitate was filtered off. The dried acid salt (51.9 g, 0.24 mol) was suspended in benzene (400 mL) and oxalyl 
chloride was carefully added. The reaction mixture was stirred at 80°C for 2 hours. The solvent was evaporated and 
the residue was co-evaporated twice with benzene. The brown oil was dissolved in benzene (200 mL) and cooled in 
an icebath. A solution of diisopropylamine (82 g, 0.81 mol) in benzene (200 mL) was added to the stirred reaction 
mixture during 45 min. The mixture was left to slowly warm up to room temperature overnight. The solvent was evap- 

40 orated and the residue was taken up in diethyl ether and 1 M HCI. The organic phase was washed once with water, 
once with 1 M NaOH, again with water, dried (Na 2 S0 4 ) and the solvent evaporated to afford the title compound as a 
dark brown oil, 41.7 g (41%): *H NNR (CDCI 3 ) 5 1.07 (d, 3H), 1.17 (d, 3H), 1.36 (m, 6H), 2.77 (m, 1H), 2.97 (m, 1H), 
3,51 (br, 1H), 3.81 (m, 1H), 4.50 (dd, 1H), 7.39 (m, 5H). 

45 36.3 N,N-Diisopropyl-3-carbamoyl-3-phenylpropanamide 

[0153] N,N-Diisopropyl-3-cyano-3-pheny!propanamide (21.1 g, 82 mmol) was dissolved in EtOH (130 mL) and 2 M 
NaOH (100 mL). Hydrogen peroxide (30%, 20.2 mL, 200 mmol) was added and the mixture was stirred at ambient 
temperature for two hours. The resulting precipitate was filtered, washed with water and dried, yielding the title com- 
50 pound as white crystals, 15.6 g (69%): 1 H NMR (CDCI 3 ) 5 1.09 (d, 3H), 1.19 (d, 3H), 1.31 (m, 6H), 2.51 (dd, 1H), 3.30 
(dd, 1H), 3.41 (m, 1H), 4.02 (m, 1H), 4.18 (dd, 1H), 5.7 (br, 1H), 6.4 (br, 1H), 7.21-7.42 (m, 5H). 

36.4 N,N-Diisopropyl-3-ethoxycarbonyl-3-phenylpropanamide 

55 [0154] N,N-Diisopropyl-3-carbamoyl-3-phenylpropanamide was treated as described in Example 34:3 (two days of 
reflux and no chromatography) which gave the title compound as a colourless semicrystalline oil, 15.9 g (93%): 1 H 
NMR (CDCI 3 ) 5 1.19 (m, 9H), 1.36 (m. 6H), 2.53 (dd, 1H), 3.18 (dd, 1H), 3.4 (br, 1H), 3.98 (m, 1H), 4.15 (m, 3H), 7.31 
(m, 5H). 
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36.5 N,N-Diisopropyl-3-oxazol-5-yl-3-phenylpropanamide 

[0155] The method described for Example 35 above was used, starting from N,N-diisopropyl-3-ethoxycarbonyl- 
3-phenylpropanamide. The crude was chromatographed on silica (petroleum ether-EtOAc, 3:2), affording the title com- 
pound as a light yellow oil, 0.77 g (46%): *H NMR (CDCI 3 ) 8 1.00 (d, 3H), 1.14 (d, 3H), 1.29 (m, 6H), 2.98 (m, 2H), 3.4 
(br, 1H), 3,93 (m, 1H), 4.79 (t, 1H), 6.82 (s, 1H), 7.28 (m, 5H), 7.76 (s, 1H). 

EXAMPLE 37 

N,N-Diisopropyl-3-(oxazol-2-yl)-3-phenylpropanamine hydrochloride 

[0156] A mixture of N,N-diisopropyl-3-carbamoyl-3-phenylpropanamine, prepared in Example 34.2 (4.05 g, 15.4 
mmol), 1,2-dichloroethyl ethyl ether (2,32 g, 16.2 mmol), water (0.300 g, 16.6 mmol) and formic acid (50 mL) was 
stirred at 75°C for 3 hours. The formic acid was evaporated and the residue was dissolved in water/diethyt ether. The 
aqueous phase was made alkaline (11 M NaOH) and extracted twice with diethyl ether. The combined organic phases 
were dried (Na 2 S0 4 ) and the solvent evaporated. The crude product was chromatographed on silica (petroleum ether- 
triethylamine 97:3). The pure amine was precipitated as hydrochloride salt with HCI-saturated diethyl ether, affording 
the title compound as white crystals, 0.61 g (12%): mp 157-158°C; 1 H NMR (DMSO(d 6 )) 8 1.11 (m, 12H), 2.35 (m, 1H), 
2.63 (m, 1H), 3.03 (m, 2H), 3.56 (m, 2H), 4.45 (m, 1H), 7.21-7.40 (m, 6H) 8.06 (d, 1H), 10.20 (br, 1H). 

EXAMPLE 38 

N,N-Diisopropyl-3-phenyl-3-(thiazol-2-yl)propanamine hydrochloride 

[0157] The title compound was prepared in an analogous manner to that described in Example 37. N,N-Diisopropyl- 
3-phenyl-3-thiocarbamoy!propanamine (1.11 g, 4.0 mmol) yielded white crystals of the title compound, 1 .12 g (82%): 
mp 155-156°C; 1 H NMR (CDCI 3 ) 8 1.37 (m, 12H), 2.75-3.15 (m, 4H), 3.60 (m, 2H), 4.45 (t, 1H), 7.25-7.36 (m, 6H), 
7.71 (d, 1H), 11.30 (br, 1H). 

[0158] The starting compound N,N-diisopropyl-3-phenyl-3-thiocarbamoylpropanamine was prepared as follows: 
38.1 N,N-Diisopropyl-3-phenyl-3-thiocarbamoylpropanamine 

[01 59] H 2 S was bubbled into a solution of N,N-diisopropyl-3-cyano-3-phenylpropanamine, prepared in Example 34.1 , 
(3.45 g, 14.3 mmol) and triethylamine (2.0 g, 20 mmol) in dry pyridine (10 mL) until saturation was achieved. The stirred 
reaction was held under H 2 S-atmosphere at 65°C for 5 days. The pyridine was evaporated and the crude product was 
chromatographed on silica (chloroform-methanol-conc. ammonia 380:20:1 ), yielding the title compound as a colourless 
glassy oil, 3.1 g (78%): 1 H NMR (CDCI 3 ) 8 0.99 (m, 12H), 2.07 (m, 1H), 2.40 (m, 3H), 3.05 (m, 2H), 4.10 (t, 1H), 
7.20-7.45 (m 5H), 7.7-8.1 (b, 1 H), 8.0-8.5 (br, 1 H). 

EXAMPLE 39 

N,N-Diisopropyl-3-(4-methylthiazol-2-yl)-3-phenylpropanamine hydrochloride 

[0160] The title compound was prepared in an analogous manner to that described in Example 37. N,N-Diisopropyl- 
3-phenyl-3-thiocarbamoylpropanamine, prepared in Example 38.1, (1.5 g, 5,4 mmol), and 2-chloroacetone (0.75 g, 
8.1 mmol) yielded the title compound as a white amorphous substance, 1.1 g (56%): mp 178-181°C; 1 H NMR (CDCI 3 ) 
8 1.44 (m, 12H), 2.50 (s, 3H), 2.98 (m, 3H), 3.18 (m, 1H). 3.60 (m, 2H), 6.94 (d, 1H), 7.30-7.47 (m, 5H), 11.15 (br, 1H). 

EXAMPLE 40 

N,N-Diisopropyl-3-(thiazol-5-yl)-3-phenylpropanamine hydrochloride 

[0161] The title compound was prepared in an analogous manner to that described in Example 35. Reaction with N, 
N-diisopropylamine-3-ethoxythiocarbonyl-3-phenylpropanamine (1.14 g, 3.7 mmol) gave a crude that was chromato- 
graphed on silica (petroleum ether-triethylamine 97:3), affording white crystals of the title compound, 0.19 g (30%): 
mp 193-194°C; 1 H NMR (CDCI 3 ) 8 1.1.34 (m, 12H), 2.85 (m, 4H), 5.56 (m, 2H), 4.29 (t, 1H), 7.26-7.39 (m, 5H), 7.73 
(s, 1H), 8.71 (s.1H) 11.61 (br, 1H). 

[0162] The starting compound N,N-diisopropylamine-3-ethoxythiocarbonyl-3-phenylpropanamine was prepared as 
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follows: 

40.1 N,N-Diisopropyl-3-ethoxythiocarbonyl-3-phenylpropanamine 

5 [0163] HCI-gas was bubbled through an ice-cold solution of N,N-diisopropyl-3-cyano-3-phenylpropanamine (2.9 g, 
12 mmol), prepared in Example 34.1, In dried ethanol (50 mL, molecular sieve 3 A) until saturation. The stirred reaction 
was held under HCI-atmosphere at room temperature overnight. The solvent was carefully evaporated and the remain- 
ing oil was dissolved in dry pyridine (100 mL). To this solution was added triethylamine (5.7 g, 56 mmol) and to the 
now thick suspension was bubbled H 2 S until saturation was achieved. The dark olive-green reaction mixture was held 

10 under a H 2 S-atmosphere at 65°C overnight. The solvent was evaporated and the residue was partioned between 1 M 
HCI and diethyl ether. The aqueous phase was made alkaline (11 M NaOH) and extracted twice with diethyl ether. The 
combined organic phases were dried (Na 2 S0 4 ) and the solvent evaporated. The crude product was chromatographed 
on silica (chloroform-methanol-conc. ammonia, 198:1 :1 ), affording the title compound as a straw-coloured liquid, 1 .24 
g (33%): 1 H NMR (CDCI 3 ) 5 0.95 (m, 12H), 1.34 (t, 2H), 1.97 (m, 1H), 2.37 (m, 3H), 2.98 (m, 2H), 4.10 (t, 1H)4.46 (m, 

15 2H), 7.13-7.39 (m,5H). 

EXAMPLE 41 

N,N-Diisopropyl-3-(2-hydroxyphenyl)-3-(2-thienyl) - propanamine fumarate 

20 

[0164] To a suspension of lithium aluminium hydride (LAH) (0.51 g 13.3 mmol) in THF (30 mL), N,N-diisopropyl- 
3-(2-hydroxyphenyl)-3-(2-thienyl)propanamide (2.0 g, 5.33 mmol) was added and warmed to 50°C overnight. The re- 
action mixture was quenched and the solvent was evaporated. The residue was dissolved in diethyl ether and extracted 
twice with 2 M HCI, and the combined aqueous phases were washed twice with diethyl ether. The aqueous phase was 

25 made alkaline (11 M NaOH) and extracted three times with diethyl ether, the combined organic phases were washed 
once with brine, dried (MgS0 4 ) and the solvent evaporated. The pure amine was crystallised from methanol as its 
fumarate, yielding the title compound as white crystals, 1 .52 g (58%): mp 203-205°C; 1 H NMR (DMSO) 8 1 .00 (d, 1 2H), 
2.02 (q, 2H), 2.33 (m, 2H), 3.18 (m 2H), 4,62 (t, 1H), 6.50 (s, 1H), 6.68-7.18 (m, 6H), 7.28 (t, 1H). 
[0165] The starting compound N,N-diisopropyl-3-(2-hydroxyphenyl)-3-(2-thienyl)propanamide was prepared as fol- 

30 lows: 

41.1 N,N-Diisopropyl-3-(2-thieny1)propenamide 

[0166] 2-Bromothiophene (2.28 g, 14.0 mmol), N,N-diisopropylacrylamide (1.55 g, 10.0 mmol), palladium(ll)acetate 
35 (34 mg, 0.15 mmol), tri-o-tolylphosphine (183 mg, 0.6 mmol), tri-n-butyl amine (2.04 g, 11.0 mmol) and dry DMF (5 
mL) were mixed under a N 2 -atmosphere. The mixture was heated to 130°C for 9 hours. Diethyl ether and H 2 0 was 
added to the somewhat cooled mixture. The aqueous phase was extracted twice with diethyl ether. The combined 
organic phases were washed twice with 2 M HCI, once with water, once with brine, and dried (MgS0 4 ), and the solvent 
was then evaporated. The crude product was chromatographed on silica (petroleum ether-ethyl acetate 4:1 ), affording 
40 a yellow oil, 1.58 g (66%): 1 H NMR (CDCI 3 ) 8 1.35 (br, 12H), 3.9 (br, 1H), 4.1 (br 1H), 6.65 (d, 1H), 7.00-7.30 (m, 3H), 
7.72 (d, 1H). 

41.2 2-Methoxyphenyllithium 

45 [0167] 2-Methoxybromobenzene (8.44 g 45.1 mmol) was dissolved in dry diethyl ether (15 mL). The mixture was 
cooled to -78°C. n-BuLi (17.8 mL, 45.0 mmol) was added and the mixture was stirred for one hour at -78°C and then 
for 20 min. at -10°C. The aryl lithium solution was used immediately. 

41 .3 N,N-Diisopropyl-3-(2-methoxyphenyl)-3-(2-thienyl)propanamide 

50 

[0168] Copper(l)bromide dimethyl sulfide complex (4.63 g 22.5 mmol) was dissolved in dimethyl sulfide (1 8 mL), and 
diethyl ether (1 5 mL). The solution was cooled to 0°C, whereafter 2-methoxyphenyllithium (41.2) (45 mmol) was added. 
After 10 min., the temperature was lowered to -78°C. Trimethylsilylchloride (4.89 g, 45.0 mmol) was added, followed 
by N,N-diisopropyl-3-(2-thienyl)propenamide (41.1) (3.56 g, 15 mmol) in diethyl ether (20 mL). The temperature was 
55 allowed to slowly rise to room temperature overnight. The reaction was quenched with saturated NH 4 CI (10 mL) and 
cone, ammonia (10 mL). Diethyl ether (80 mL) was added and the mixture was filtered through Celite. The aqueous 
phase was extracted twice with diethyl ether. The combined organic phases were washed once with brine and dried 
(MgS0 4 ). The solvent was evaporated and the crude product was chromatographed on silica (petroleum ether-ethyl 
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acetate 3:1), affording a yellow oil, 3.75 g (73%): 1 H NMR (CDCI 3 ) d 1.12 (t, 6H), 1.29 (t, 6H), 3.02 (m, 2H), 3.4 (br, 
1H), 3.80 (s, 3H), 4.03 (m, 1H), 5.26 (t, 1H), 6.8-7.3 (m, 7H). 

41 .4 N,N-Diisopropyl-3-(2-hydroxyphenyl)-3-(2-thienyl)propanamide 

[0169] A solution of N,N-diisopropyl-3-(2-methoxyphenyl)-3-(2-thienyl)propanamide (2.37 g, 6.9 mmol) in dichlo- 
romethane(35 mL) was cooled down to -78°C and boron tribromide (5.9 g 23.57 mmol) was added. The reaction mixture 
was allowed to slowly warm to room temperature. The reaction was quenched by slow addition of water (20 mL). The 
pH was adjusted to around 6 with NaHC0 3 (s) and the mixture was extracted three times with CH 2 CI 2 . The combined 
organic phases were washed once with brine, dried (MgS0 4 ) and the solvent was evaporated. This crude product 
(2.46 g, 107%) was used without further purification. 1 H NMR (CDCI 3 ) 5 1.05 (d, 3H), 1.20 (m, 6H), 1.35 (d, 3H), 3.16 
(m, 2H), 3.4 (br, 1H), 4.0 (m, 1H), 5.24 (dd. 1H), 6.7-7.2 (m, 7H). 

[0170] Examples 42-54 and 57 and 58 were prepared with the methodology described for Example 41 , starting with 
the appropriate acrylamides and aryl bromides. 

EXAMPLE 42 

N f N-Diisopropyl-3-(2,4-dihydroxyphenyl)-3-(2-thienyl)propanamine 

[0171] The crude product was crystallised from petroleum ether/ethyl acetate affording the title compound, 0.41 g 
as slightly pink crystals: mp 102-109°C; 1 H NMR (CDCI 3 ) 8 1.11 (m, 12H), 2.01 (m, 1H), 2.41 (m, 2H), 2.72 (m, 1H), 
3.26 (m, 2H), 4.66 (dd, 1H), 6.30 (dd, 1H), 6.45 (d, 1H), 6.73 (d, 1H), 6.91-7.00 (m, 2H), 7.17 (dd, 1H). 

EXAMPLE 43 

N,N-DHsopropylamine-3-(2-methoxyphenyl)-3-{2-thienyl)propanamine, fumarate 

[0172] White crystals, 0.95 g: mp 153-155°C; 1 H NMR (CD 3 OD) 5 1.28 (m, 12H), 2.48 (m, 2H), 3.05 (m, 2H), 3.68 
(m, 2H), 3.85 (s, 3H), 4.71 (t, 1H), 6.68 (s, 2H), 6.89-7.03 (m, 4H), 7.20-7.30 (m, 3H). 

EXAMPLE 44 

N,N-Diisopropyl-3-(2 f 4-dimethoxyphenyl)-3-(2-thienyl)propanamine fumarate 

[0173] White crystals, 1.52 g: mp 103-109°C; 1 H NMR (CD 3 OD) 5 1.28 (m, 12H), 2.46 (m, 2H), 3.04 (m, 2H), 3.66 
(m, 2H), 3.77 (s, 3H), 3.82 (s, 3H), 4.60 (t. 1H), 6.46-6.58 (m, 2H), 6.68 (s, 2H), 6.91-6.97 (m, 2H), 7.09- 7.26 (m, 2H). 

EXAMPLE 45 

N,N-Dlisopropyl-3-(3-methoxyphenyl)-3-(2-thienyl)propanamine hydrochloride 

[0174] White crystals, 1.16 g: mp 95-97°C; 1 H NMR (CD 3 OD) 6 1.28 (d, 12H), 2.49 (m, 2H), 2.96 (m, 1H), 3.13 (m, 
1H), 3.68 (m, 2H), 3.77 (s, 3H), 4.31 (t, 1H), 6.83 (m, 1H), 6.68-7.02 (m, 4H), 7.27 (m, 2H). 

EXAMPLE 46 

N,N-Diisopropyl-3-(4-methoxyphenyl)-3-(2-thienyl) - propanamine hydrochloride 

[0175] White amorphous substance, 0.50 g: mp 157-160°C; 1 H NMR (CD 3 OD) 5 1.31 (m, 12H), 2.47 (m, 2H), 2.94 
(m, 1H), 3.12 (m. 1H) 3.68 (br, 2H), 3.77 (s, 3H), 4.28 (t, 1H), 6.87-7.00 (m, 4H), 7.23-7.32 (m, 3H). 

EXAMPLE 47 

N-lsopropyl-N-methyl-3-(2-methoxyphenyl)-3-(2-thienyl)propanamine fumarate 

[0176] White crystals, 1.32 g: mp 141-143°C; 1 H NMR (CD 3 OD) 5 1.24 (m, 6H), 2.50 (m. 2H), 2.73 (s, 3H), 3.04 (m, 
2H), 3.58 (m, 1H), 3.84 (s, 3H), 4.73 (t, 1H), 6.68 (s, 2H), 6.96 (m, 4H), 7.24 (m, 3H). 
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EXAMPLE 48 

N.N-Diisopropyl-S-phenyl-S^-thienylJpropanamine, hydrochloride 

[0177] White crystals, 0.74 g: mp 165-166°C; 1 H NMR (CD 3 OD) 5 1.28 (d, 12H), 2.52 (m, 2H), 2.96 (m, 1H), 3.13 
(m, 1H), 3.70 (br, 2H), 4.34 (t, 2H), 6.92-7.04 (m, 2H), 7.20-7.42 (m t 6H). 

EXAMPLE 49 

N-Cyclohexyl-N-methyl-3-phenyl-3-(2-thienyl)propanamine hydrochloride 

[0178] White crystals, 1.1 g: mp 197-199°C; 1 H NMR (CD 3 OD) 5 1.15-1.52 (br, 5H), 1.68 (br, 1H), 1.90 (br, 4H), 2.51 
(br f 2H), 2.78 (s, 3H), 2.91-3.40 (m, 3H), 4.31 (t, 1H), 6.92-7.04 (m, 2H), 7.20-7.40 (m, 6H). 

EXAMPLE 50 

N,N-Diethyl-3-phenyl-3-(2-thienyl)propanamine fumarate 

[0179] White crystals, 1.7 g (tot. 49 %): mp 135-137°C; 1 H NMR (CD 3 OD) 8 1.22 (t, 3H), 2.50 (m, 2H), 2.90-3.26 (m, 
6H), 4.30 (t, 1H). 6.68 (s, 2H), 6.92-7.03 (m. 2H), 7.20-7.40 (m, 6H). 

EXAMPLE 51 

N-lsopropyl-N-methyl-3-phenyl-3-{2-thienyl)propanaminehydrochloride 

[0180] White crystals, 1.6 g: mp 139-144°C; 1 H NMR (CD 3 OD) 8 1.24 (m, 6H), 2.52 (m, 2H), 2.75 (s, 3H), 3.03 (m, 
2H), 3.59 (m, 1H), 4.32 (t, 1H), 6.92-7.04 (m, 2H), 7.20-7.40 (m, 6H). 

EXAMPLE 52 

N-[3-Phenyl-3-(2-thlenyl)propyl]pyrrolidine fumarate 

[0181] Crystallisationfrom2-propanol,1.1 g:mp 144-145°C; 1 H NMR(CD 3 OD)52.02(m,4H)2.31 (m, 2H), 2.97-3.42 
(m, 6H), 4.29 (t, 1H), 6.69 (s, 2H), 6.91-7.01 (m, 2H), 7.18-7.38 (m, 6H). 

EXAMPLE 53 

N-[3-Phenyl-3-(2-thienyl)propyl]piperidine hydrochloride 

[0182] The hydrochloride was crystallised from ethylmethylketone, 0.84 g: mp 193-194°C; 1 H NMR (CD 3 OD) 8 
1.40-2.00 (b, 6H), 2.54 (m, 2H), 2.82-3.80 (m, 6H), 4.29 (t, 1H), 6.91-7.03 (m, 2H), 7.20-7.42 (m, 6H). 

EXAMPLE 54 

N > N-Diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-(2-thienyl)propanamine hydrochloride 

[0183] White crystals, 2.1 g: mp 205-210°C; 1 H NMR (CDCI 3 ) 8 1.36 (m, 12H), 2.18 (s, 3H), 2.63 (m, 2H), 2.95 (m, 
2H), 3.54 (m, 4H),4.61 (t, 1H), 6.76-7.01 (m, 5H), 7.16 (d, 1H). 

EXAMPLE 55 

(R*) N,N-Diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-(2-thienyl)propanamine 

[0184] To the racemic free base of N,N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-2-thienylpropanamine (20 g, 0.06 
mol), prepared in Example 54, in abs. ethanol (50 g) was added L-(+)-tartaric acid (9.5 g 0.063 mol) in ethanol (60 g). 
The salt formed was filtered off and crystallised twice from ethanol/methanol 1 0/1 , 1 0 mL per gram of crystals, affording 
the title compound as white crystals, (6.8 g, 14.1 mmol): mp 214-215°C; [a] Hg =+17.3° (c=3.82 in methanol)* 
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EXAMPLE 56 

(S*) N,N-DHsopropyl-3-(2-hydroxy-5-methylphenyl)-3-(2-thienyl)propanamine 

[0185] From the mother liquid from the first crystallisation to obtain (R*) N,N-diisopropyl-3-(2-hydroxy-5-methylphe- 
nyl)-3-(2-thienyl)propanamine in Example 55, the free base was recovered. The amine was treated with a 5% excess 
of D-(-)-tartaric acid in ethanol as above, yielding the title compound as white crystals, 6.1 g (12.7 mmol): mp 214°C; 
[ct] Hg =-17.5° (c=3.85 in methanol). 

EXAMPLE 57 

N,N-Diisopropyl-3-phenyl-3-(3-thienyl)propanamine hydrochloride 

[0186] White crystals, 0.94 g: mp 141-142 °C; 1 H NMR (CDCI 3 ) 5 1.42 (m, 12H), 2.87 (m, 4H), 3.56 (br, 2H), 3.98 (t, 

1H), 6.94 (dd, 1H), 7.27 (m, 7H), 11.4 (br, 1H). 

[0187] The starting compound was prepared as follows: 

57.1 N,N-Diisopropyl-3-(3-thienyl)propenamide 

[0188] Sodium hydride, 60% in mineral oil (3.9 g, 98 mmol), was washed several times with petroleum ether and 
dried under a stream of nitrogen. Sodium-dried THF was added followed by diethyl N,N-diisopropyl acetamidephos- 
phonate (27.4 g, 98 mmol). When the evolution of gas had ceased, thiophene-3-aldehyde (10.0 g, 89.2 mmol) in THF 
(50 mL) was added at such a rate that the temperature never exceeded 45°C. After one hour of stirring at ambient 
temperature, the reaction was quenched with 4 mL of water and stirred for another hour. The solvent was evaporated 
and the residue was taken up in diethyl ether/2M NaOH. The organic phase was washed once with water and once 
with brine, dried (Na 2 S0 4 ) and evaporated. The crude was chromatographed on silica (petroleum ether-ethyl acetate 
4:1) affording the title compound as a light-brown oil, 14.8 g (70%): 1 H NMR (CDCI 3 ) 8 1.37 (b, 12H), 3.86 (br, 1H), 
4.10 (br, 1H), 6.68 (d, 1H), 7.27-7.41 (m, 3H), 7.59 (d, 1H). 

EXAMPLE 58 

N,N-Diisopropyl-3-(2-furanyl)-3-phenylpropanamine hydrochloride 

[0189] White crystals, 60 mg: mp 139-141 °C; 1 H NMR (CDCI 3 ) 8 1.41 (br, 12H), 2.64 (m, 1H), 2.85 (m, 3H), 3.55 
(m, 2H), 3.98 (t, 1H), 6.16 (d, 1H), 6.31 (dd, 1H), 7.30 (m, 6H), 11.4 (br, 1H). 
[0190] The starting compound was prepared as follows: 

58.1 N,N-DHsopropyl-3-(2-furanyl)propenamide 

[0191] The title compound was obtained from furfural with the procedure described in Example 57.1 , as a colourless 
oil, 11.2 g (75%): 1 H NMR (CDCI 3 ) 8 1.32 (d, 12H), 4.0 (br, 2H), 6.41 (m, 2H), 6.76 (d, 1H), 7.38 (m, 2H). 

EXAMPLE 59 

N,N-Diisopropyl-3-(N-methylpyiTol-2-yl)-3-phenyl - propanamine fumarate 

[0192] A solution of N,N-diisopropyl-3-(N-methyl-pyrr-2-yl)-3-phenyl-propanamide (4.92 g, 15.7 mmol) in THF (75 
mL), was dropped into a stirred mixture of LAH (2.38 g, 62.8 mmol). Stirring was continued at 50 °C overnight. Standard 
work-up gave the amine as a yellow oil, which was isolated as the fumarate salt, 2.74 g (42 %): m.p. 134-6°C; 1 H NMR 
(CD 3 OD) 8 1.27 (d, 6H), 1.29 (d, 6H), 2.24 (m, 1H), 2.48 (m, 1H). 2.97 (dt, 1H), 3.26 (dt, 1H), 3,32 (s, 3H), 3.69 (septet, 
2H), 4.08 (t, 1H), 6.05 (t, 1H), 6.16(m, 1H), 6.57 (dd, 1H), 6.71 (s, 2H) and 7.19-7.34 (m, 5H). 
[0193] The starting compound was prepared as follows: 

59.1 N,N-Diisopropyl-3-(N-methylpyrrol-2-yl)-propenamide 

[0194] The title compound was prepared from N-methyl-2-pyrrolaldehyde and N,N-diisopropyl-dimethylphosphon 
acetamide analogously to Example 4.2, giving 7.61 g (92%): 1 H NMR(CDCI 3 ) 8 1.32 (d, 6H), 1.35 (d, 6H), 3.68 (s, 3H), 
4.00 (m, 2H), 6.13 (t, 1H), 6.55-6.66 (3H) and 7,57 (d, 1H). 
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59.2 N,N-Diisopropyl-3-(N-methylpyrrol-2-yl)-3-phenyl - propanamide 

[0195] The title compound was prepared from N,N-diisopropyl-3-(N-methylpyrrol-2-yi)-propenamide by a method 
analogous to that described in Example 41.3, giving 4.92 g (78 %): 1 H NMR (CDCI 3 ) 5 0.85-1.32 (4d from rotamers, 
5 12H), 2.91 (d, 2H), 3.31 (s, 3H) 3.45 (m, 1H), 3.88 (m, 1H), 4.65 (t, 1H), 6.07 (2H). 6.50 (dd, 1H) and 7.15-7.22 (5H). 

EXAMPLE 60 

3-(N-Methylpyrrol-2-yl)-3-phenyM-pynx>lidinopropane fumarate 

10 

[0196] The title compound was prepared analogously to Example 59, using N,N-tetramethylene-dimethylphosphon 
acetamide, yield 950 mg (36 % tot.): m.p. 194-5°C; 1 H NMR (CD 3 OD) 8 1.27 (d, 12H), 2.2-2.6 (m, 2H) 3.05 (m, 2H), 
3.66 (sept., 2H), 4.03 (t, 1H). 6.02 (two d, 2H), 6.64 (t, 1H), 6.69 (s. 2H) and 7.28 (m, 5H). 

15 BIOLOGICAL EVALUATION 

[0197] The pharmacological activity of compounds prepared in the Examples was tested using in vitro methods. 

Functional in vitro studies 

20 

[0198] Male guinea pigs, weighing about 300 g, were killed by a blow on the neck and exsanguinated. Smooth muscle 
strips of the urinary bladder were dissected in a Krebs-Henseleit solution (pH 7.4). The strip preparations were vertically 
mounted between two hooks in thermostatically controlled (37°C) organ baths (5 ml). One of the hooks was adjustable 
and connected to a force transducer (FT 03, Grass Instalments). The Krebs-Henseleit solution was continuously bub- 
25 bled with carbogen gas (93.5% 02/6.5% C0 2 ) to maintain the pH at 7.4. Isometric tension was recorded by a Grass 
Polygraph (Model 79D). A resting tension of approximately 5 mN was initially applied on each muscle strip and the 
preparations were allowed to stabilise for at least 45 min. The resting tension was repeatedly adjusted and the prep- 
arations were washed several times during the stabilisation period. 

[0199] Carbachol (carbamylcholine chloride) was used as the standard muscarinic receptor agonist. In each exper- 
30 iment, the viability of the preparations and the reproducibility of their contractile responses were initially tested by two 
consecutive additions of a submaximal concentration (3 x 10" 6 M) of carbachol. A concentration-response curve to 
carbachol was then generated by cumulative addition of carbachol to the organ-bath (i.e., stepwise increase of the 
agonist concentration until the maximal contractile response was reached), followed by washing out and a resting 
period of at least 15 min. before a fix concentration of the test compound (antagonist) was added to the organ-bath. 
35 After 60 min. of incubation with the antagonist, a second cumulative concentration-response curve to carbachol was 
generated. Responses were expressed as per cent of the maximal response to carbachol. EC 50 - values for carbachol 
in the absence (control) and presence of antagonist were graphically derived and dose ratios (r) were calculated. 
Dissociation constants, K B , for the antagonists were calculated using equation (1 ) (Schild, H.L, Br. J. Pharmacol. Chem- 
other. 1949, 4, 277-280), where [A] is the concentration of test compound: 

40 

K B = [A]/r-1 0) 
[0200] The KB values obtained are presented in Table 1 below. 

45 

Table 1 
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K B -value nM 
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23 
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1.91 
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Table 1 (continued) 



Example No. 


K B -value nM 


Example No. 


K B -value nM 


Example No. 


K B -value nM 


11 


431 


34 


803 


55 


2 


12 


1.18 


35 


1773 


56 


360 


13 


15 


36 


2640 


59 


690 


14 


4.5 


37 


520 


60 


707 


15 


15 


38 


207 






16 


32 


39 


235 






17 


3.5 


40 


814 






18 


172 


41 


7.6 






19 


2.9 


42 


286 






20 


3315 


43 


29 






22 


2.8 


44 


2285 







Claims 

1 . A compound of Formula (I): 



R3 R2 

R 5 CH-CH 2 -CH2 
At 



wherein: 

R 1 is hydrogen, hydroxy, alkyl, alkoxy, hydroxyalkyl, trifluoromethyl, amino, alkylcarbonylamino, alkylcarbony- 
loxy, halogen, 

R 2 and R 3 independently are hydrogen, hydroxy, alkyl, alkoxy, hydroxyalkyl, halogen, alkdxycarbonylalkyl, 
carbamoyl, sulphamoyl, 

R 4 is co-hydroxyalkoxy, co-aminoalkoxy, co-am inoalkylamino, alkoxyalkyl, hydroxyalkoxyalkylaminoalkyl, alkox- 
ycarbonylalkyl, dihydroxyalkyl, formyl, alkylcarbonyl, alkoxycarbonylalkyl, alkylcarbonylaminoalkyl, ami- 
noalkyl, alkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, carbamoylalkyl, carboxamidoalkyl, carboxyl, amino, 
nitro, cyano, nitrilo, cyanoalkyl, azido, alkyl having at least two carbon atoms, alkoxy having at least two carbon 
atoms, hydroxyalkyl having at least two carbon atoms, 
R 5 is hydrogen, halogen, alkyl, 

Ar is aryl or heteroaryl which may be mono- or independently disubstituted by alkyl, alkoxy, hydroxy, hydroxy- 
alkyl, halogen, alkoxycarbonylalkyl, carbamoyl, sulphamoyl, and 

R 6 and R 7 are hydrocarbyt groups which may be the same or different, together containing at least three carbon 
atoms, and which may carry one or more hydroxy groups, and wherein carbon atoms may be interconnected 
by oxygen atoms, and wherein R 6 and R 7 may form a ring together with the amine nitrogen; 
with the provisos that (a) when: 

(i) at least two of R 2 , R 3 and R 5 are other than hydrogen, or 

(ii) R 1 is other than hydroxy or methoxy, and Ar is other than phenyl that is ortho-substituted by hydroxy 
or methoxy, or 

(iii) Ar is heteroaryl, or 

(iv) at least one of R 6 and R 7 is aromatic hydrocarbyl or cycloalkyl, then 
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R 4 may also be hydrogen, methyl, methoxy, hydroxymethyl, hydroxy, halogen, carbamoyl, sulphamoyl; 

and (b), when Ar is unsubstituted phenyl, then R 1 , R 2 , R 3 , R 4 and R 5 can not all be hydrogen; 

their salts with physiologically acceptable acids and, when the compounds can be in the form of optical 
isomers, the racemic mixture and the individual enantiomers. 

2. The compound according to claim 1 , wherein R 4 is o^hydroxyalkoxy, o>aminoalkoxy, oo-aminoalkylamino, alkoxy- 
alkyl, hydroxyalkoxyalkylaminoalkyl, dihydroxyalkyl, formyl, alkylcarbonyl, alkoxycarbonyl, alkoxycarbonylalkyl, 
alkylcarbonylaminoalkyl, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, carbamoylalkyl, carboxam- 
idoalkyl, carboxyl, amino, nitro, cyano, nitrilo, cyanoalkyl, or azido. 

3. The compound according to claim 2, wherein R 1 is hydrogen or methyl, R 2 , R 3 and R 5 are either all hydrogen or 
one of R 2 , R 3 and R 5 is methyl, methoxy, hydroxy, carbamoyl, sulphamoyl or halogen, and the others are hydrogen, 
and Ar is phenyl or phenyl which is mono- or independently disubstituted by methyl, methoxy, hydroxy, hydroxyme- 
thyl, carbamoyl, sulphamoyl or halogen. 

4. The compound according to claim 1, wherein Ar is heteroaryl. 

5. The compound according to claim 4, wherein R 1 is hydrogen or methyl, and R 2 , R 3 , R 4 and R 5 are either all 
hydrogen or one of R 2 , R 3 , R 4 and R 5 is methyl, methoxy, hydroxy, hydroxymethyl, carbamoyl, sulphamoyl or 
halogen, and the others are hydrogen. 

6. The compound according to claim 1, wherein R 1 is hydrogen, alkyl, hydroxyalkyl, trifluoromethyl, amino, alkylcar- 
bonylamino, alkylcarbonyloxy, or halogen, and Ar is other than phenyl that is ortho-substituted by hydroxy or alkoxy. 

7. The compound according to claim 6, wherein R 1 is hydrogen or methyl, R 2 , R 3 , R 4 and R 5 are either all hydrogen 
or one of R 2 , R 3 , R 4 and R 5 is methyl, methoxy, hydroxy, carbamoyl, sulphamoyl or halogen, and the others are 
hydrogen, and Ar is phenyl or phenyl which is mono- or independently disubstituted by methyl, methoxy, hydroxy, 
hydroxymethyl, carbamoyl, sulphamoyl or halogen. 

8. The compound according to claim 1, wherein at least one of R 6 and R 7 is aromatic hydrocarbyl, cycloalkyl or a 
hydrocarbyl chain wherein carbon atoms are interconnected by an oxygen atom in at least one position. 

9. The compound according to claim 8, wherein R 1 is hydrogen or methyl, R 2 , R 3 , R 4 and R 5 are either all hydrogen 
or one of R 2 , R 3 , R 4 and R 5 is methyl, methoxy, hydroxy, carbamoyl, sulphamoyl or halogen, and the others are 
hydrogen, and Ar is phenyl or phenyl which is mono- or independently disubstituted by methyl, methoxy, hydroxy, 
hydroxymethyl, carbamoyl, sulphamoyl or halogen. 

10. The compound according to any one of claims t to 9, wherein R 1 is hydroxy, halogen, trifluoromethyl, amino, 
methoxy or hydroxymethyl. 

11. The compound according to any one of claims 1 to 10, wherein R 2 and R 3 independently are hydrogen, hydroxy 
or hydroxymethyl. 

12. The compound according to any one of claims 1 to 10, wherein R 4 is hydrogen, formyl, alkoxycarbonyl, alkylcar- 
bonyl, hydroxyalkyl, alkoxyalkyl, carboxamidoalkyl, carbamoylalkyl, aminoalkyi, amino, azido, cyanoalkyl, carboxy 
or carboxyalkyl. 

1 3. The compound according to claim 1 2, wherein R 4 is hydrogen, formyl, hydroxymethyl, hydroxyethyl, hydroxypropyl, 
hydroxybutyl, hydroxypentyl, hydroxyhexyl, ethoxymethyl, methoxycarbonyl, amino, aminopropyl, acetyl. 1,2-hy- 
droxyethyl, ethylaminomethyl, or hydroxyethoxyethylaminoethyl. 

14. The compound according to any one of claims 1 to 13, wherein R 5 is hydrogen. 

1 5. The compound according to any one of claims 1 to 1 4, wherein each of R 6 and R 7 independently signify a saturated 
hydrocarbyl group, especially a saturated aliphatic hydrocarbyl group such as C^alkyl, especially C^alkyl, or 
adamantyl, R 6 and R 7 together containing at least three, preferably at least four carbon atoms. 

16. The compound according to any one of claims 1 to 14, wherein R 6 and R 7 taken together form a ring with the 
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amine nitrogen. 

17. The compound according to any one of claims 1 to 16, wherein at least one of R 6 and R 7 comprises a branched 
carbon chain. 

18. The compound according to any one of claims 1 to 17, wherein Ar is thienyl, pyrryl, thiazolyl, oxazolyl, methylthi- 
azolyl or methylpyrryl. 

19. The compound according to claim 1, which is: 

N,N-diisopropyl-3-(2-fluorophenyl)-3-phenylpropanamine hydrochloride, 
N,N-diisopropyl-3-(5-formyl-2-hydroxy-phenyl)-3-phenylpropanamine, or its (R)-isomer, 
N,N-diisopropyl-3-(2-hydroxy-5-methyloxycarbonylphenyl)-3-phenylpropanamine, or its (R)-isomer t 
N,N-diisopropyl-3-(5-acetyl-2-hydroxyphenyl)-3-phenylpropanamine, or its (R)-isomer, 
N,N-diisopropyl-3-[2-hydroxy-5-(2-hydroxyethyl)phenyl)-3-phenylpropanamine, or its (R)-isomer, 
N,N-diisopropyl-3-[2-hydroxy-5~(1-hydroxyethyl)phenyl]-3-phenylpropanamine, or its 3(R)-isomer, 
N,N-diisopropyl-3(R)-[5-(1(R*) I 2-dihydroxyethyl)-2-hydroxyphenyl]-3-phenylpropanamine, or its 1(S*)-iso- 
mer, 

N,N-diisopropyl-3-[2-hydroxy-5-(6-hydroxyhexyl)phenyl]-3-phenylpropanamine, or its (R)-isomer, 
N,N-diisopropyl-3-(5-ethoxymethyl-2-hydroxyphenyl)-3-phenylpropanamine, or its (R)-isomer, 
N,N-diisopropyl-3-[5-(3-aminopropyl)-2-hydroxyphenyl]-3-phenylpropanamine, or its (R)-isomer, 
N,N-diisopropyl-3-[5-(3-acetamidopropyl)-2-hydroxyphenyl]-3-phenylpropanamine, or its (R)-isomer, 
N,N-diisopropyl-3-[5-(2-cyanoethyl)-2*hydroxyphenyl]-3-phenylpropanamine, or its (R)-isomer, 
N,N-diisopropyl-3-(5-amino-2-hydroxyphenyl)-3-phenylpropanamine, or its (R)-isomer, 
N,N-diisopropyl-3-(5-azido-2-hydroxyphenyl)-3-phenylpropanamine, or its (R)-isomer, 
N,N-diisopropyl-3-[2-hydroxy-5-(3-hydroxypropyl)phenyl]-3-phenylpropanamine, or its (R)-isomer, 
N-cyclobutyl-N-methyl-3-(2-hydroxyphenyl)-3-phenylpropanamine, 
N,N-diisopropyl-3-(2-hydroxyphenyl)-3-(2-thienyl)propanamine, or 
N,N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-(2-thienyl)propanamine, or its (R)-isomer. 

20. The compound according to any one of claims 1 to 19 for use as a pharmaceutical^ active substance, especially 
as an anticholinergic agent. 

21. A pharmaceutical composition comprising a compound according to any one of claims 1 to 19, and preferably a 
compatible pharmaceutical carrier. 

22. Use of a compound according to any one of claims 1 to 19 for preparing an anticholinergic drug. 

23. A method of preparing a compound according to any one of claims 1 to 19, which comprises: 

a) reacting a compound of Formula II 



wherein R 1 to R 5 and Ar are as defined in claim 1, and Y is a leaving group, with an amine HNR 6 ,R 7 , wherein 
R 6 and R 7 are as defined above, or 

b) reducing a compound of Formula III 



R3 



R2 




II 



Ar 
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R3 R2 

/ 2 R 7 

Ar 



III 



wherein R 1 to R 7 and Ar are as defined in claim 1 and any hydroxy groups may be protected, or 
c) N-alkylating a secondary amine of Formula IV 




R5 CH-CH 2 -CH,5-NH-Z ,V 
/ Z 2 
Ar 



wherein R 1 to R 5 and Ar are as defined in claim 1 and any hydroxy groups may be protected, and wherein Z 
has the same meaning as R 6 and R 7 , or 

d) reducing a compound of Formula Va or Vb 



R3 R2 

R5 \c=CH 2 -CH2-nC r7 



Ar 



Va 



R3 R2 

R 5 V-CH 2 -CH5-N\ 7 
/ \ w 1 ^ R 7 



Ar 



Vb 



wherein R 1 to R 7 and Ar are as defined in claim 1 and any hydroxy groups may be protected, and W signifies 
a hydroxy group or halogen, or 
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e) in a compound of Formula VI 



R 3 R 2 



a 



R5 CH-CH 2 -CH 2 -< r7 
At 



VI 



wherein R 2 to R 7 and Ar are as defined in claim 1 , and R 1 a is carboxyl or alkoxy, converting R 1 a to hydroxy, or 
f) in a compound of Formula VII 




s-r - 

t> i * T \ R 7 



Ar 



vn 



wherein R 1 , R 6 t R 7 and Ar are as defined in claim 1 , and one of R 2 b to R 5 b is alkylene and the others are as 
defined in claim 1 for R 2 to R 5 , reducing alkylene to alkyl. hydroxyalkyl or dihydroxyalkyl, or 

g) in a compound of Formula I as defined in claim 1 , converting one or more of groups R 1 to R 5 to another or 
other groups R 1 to R 5 , or 

h) reacting a compound of Formula VIII 



R3 R2 

idn^-Ri 



R c 



R 5 p-CHj-CHjN^ ? Vm 

R 



Oil 



wherein R 1 to R 7 are as defined in claim 1 , and X is oxygen or sulphur, with a compound of Formula IX 
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CH 3 N=C: 



to form a compound of Formula la 

R3 R2 

R 5 CH-CH 2 -CH- r f<' 7 la 

X Q 

wherein R 1 to R 7 and X are as defined above, or 

i) reacting a compound of Formula VIM above, wherein X is oxygen, with a compound of Formula X 




to form a compound of Formula lb 



R3 R2 

R5 CH-CH 2 -CH 2 -< r7 



lb 



wherein R 1 to R 7 are as defined in claim 1 , or 
j) converting a compound of Formula XI 
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R3 R2 

R 5 CH-CH?-b-K 7 



XI 



wherein R 1 to R 7 are as defined in claim 1, to a compound of Formula XII 



R3 R2 
Rt-<^-Rl 



R 5 CH-CHj-CHy-N^ 7 M 

■6 



wherein R 1 to R 7 are as defined in claim 1 , or 
k) converting a compound of Formula XIII 



R? R2 

R'5 > CH-CH 2 -CH r < , ™ 



H 2 >f \< 



wherein R 1 to R 7 are as defined in claim 1 , and X is oxygen or sulphur, to a compound of Formula XIV 
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R3 R2 




<%< r7 



XIV 



wherein R 1 to R 7 and X are as defined above, and R 8 and R 9 independently are hydrogen or alkyl, and 

i) when necessary splitting off hydroxy protecting groups in the compounds obtained, 

ii) if desired converting the obtained bases of Formula I into salts thereof with physiologically acceptable acids, 
or vice versa, and/or 

iii) if desired separating an obtained mixture of optical isomers into the individual enantiomers. 



Patentanspruche 

1. Eine Verbindung der Formel (I); 



R 1 Wasserstoff, Hydroxyl, Alkyl, Alkoxy, Hydroxyalkyl, Triftuormethyl, Amino, Alkylcarbonylamino, Alkylcarbo- 
nyloxy, Halogen ist, 

R 2 und R 3 unabhangig voneinander Wasserstoff, Hydroxy, Alkyl, Alkoxy, Hydroxyalkyl, Halogen, Alkoxycar- 
bonylalkyl, Carbamoyl, Sulfamoyl sind, 

R 4 o>-Hydroxyalkoxy, co-Aminoalkoxy, co-Aminoalkylamino, Alkoxyalkyl, Hydroxyalkoxyalkylaminoalkyl, Alkoxy- 
carbonylalkyl, Dihydroxyalkyl, Formyl, Alkylcarbonyl, Alkoxycarbonylalkyl, Alkylcarbonylaminoalkyl, Aminoal- 
kyl, Alkylaminoalkyl, Dialkylaminoalkyl, Carboxyalkyl, Carbamoylalkyl, Carboxamidoalkyl, Carboxyl, Amino, 
Nitro, Cyano, Nitrilo, Cyanoalkyl, Azido, Alkyl mit wenigstens zwei Kohlenstoffatomen, Alkoxy mit wenigstens 
zwel Kohlenstoffatomen, Hydroxyalkyl mit wenigstens zwei Kohlenstoffatomen ist, 

R 5 Wasserstoff, Halogen, Alkyl ist, 

Ar Aryl Oder Heteroaryl ist, welches mono- Oder unabhangig disubstituiert sein kann mit Alkyl, Alkoxy, Hydroxy, 
Hydroxyalkyl, Halogen, Alkoxycarbonylalkyl, Carbamoyl, Sulfamoyl, und 

R 6 und R 7 Hydrocarbylgruppen sind, welche gleich oder verschieden sein konnen, die zusammen wenigstens 



R3 R2 




/ 

Ar 



2 "v R 7 



worin: 
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drei KohlenstofFatome enthalten und welche eine Oder mehrere Hydroxygruppen tragen kdnnen, und wobei 
die Kohlenstoffatome durch Sauerstoffatome miteinander verbunden sein k6nnen und wobei R 6 und R 7 zu- 
sammen mit dem Aminstickstoff einen Ring bilden kdnnen; unter den Vorbehalten, dass (a) wenn: 

(i) wenigstens zwei von R 2 , R 3 und R 5 von Wasserstoff verschieden sind oder 

(iij R 1 von Hydroxy oder Methoxy verschieden ist und Ar von Phenyl, das durch Hydroxy oder Methoxy 
ortho-substituiert ist, verschieden ist oder 

(iii) Ar Heteroaryl ist oder 

(iv) wenigstens einer von R 6 und R 7 ein aromatisches Hydrocarbyl oder Cycloalkyl ist, dann 

R 4 ebenfalls Wasserstoff, Methyl, Methoxy, Hydroxymethyl, Hydroxy, Halogen, Carbamoyl, Sulfamoyl sein 
kann; 

und (b) wenn Ar ein unsubstituiertes Phenyl ist, dann R 1 , R 2 , R 3 , R 4 und R 5 nicht alle Wasserstoff sein kdnnen; 

deren Salze mit physiologisch vertraglichen SSuren und, wenn die Verbindungen in Form von optischen Isomeren 
vorliegen konnen, die racemische Mischung der einzelnen Enantiomere. 

2. Die Verbindung gemSfi Anspruch 1 , wobei R 4 ©-Hydroxyalkoxy, to-Aminoalkoxy, (D-Aminoalkylamino, Alkoxyalkyl, 
Hydroxyalkoxyalkylaminoalkyl, Dihydroxyalkyl, Forrnyl, Alkylcarbonyl, Alkoxycarbonyl, Alkoxycarbonylalkyl, Alkyl- 
carbonylaminoalkyl, Aminoalkyl, Alkytaminoalkyl, Dialkylaminoalkyl, Carboxyalkyl, Carbamoylalkyl, Carboxamido- 
alkyl, Carboxyl, Amino, Nitro, Cyano, Nitrilo, Cyanoalkyl oder Azido ist. 

3. Die Verbindung gemaB Anspruch 2, wobei R 1 Wasserstoff oder Methyl ist, R 2 , R 3 und R 5 entweder alle Wasserstoff 
sind oder einer von R 2 R 3 und R 5 Methyl, Methoxy, Hydroxy, Carbamoyl, Sulfamoyl oder Halogen ist und die 
anderen Wasserstoff sind, und Ar Phenyl oder Phenyl, welches mit Methyl, Methoxy, Hydroxy, Hydroxymethyl, 
Carbamoyl, Sulfamoyl oder Halogen mono- oder unabhangig disubstituiert ist, ist. 

4. Die Verbindung gemafc Anspruch 1 , wobei Ar Heteroaryl ist. 

5. Die Verbindung gemaii Anspruch 4, wobei R 1 Wasserstoff oder Methyl ist und R 2 R 3 , R 4 und R 5 entweder alle 
Wasserstoff sind oder einer von R 2 , R 3 , R 4 und R 5 Methyl, Methoxy, Hydroxy, Hydroxymethyl, Carbamoyl, Sulfa- 
moyl oder Halogen ist und die anderen Wasserstoff sind. 

6. Die Verbindung gemafi Anspruch 1 , wobei R 1 Wasserstoff, Alkyl, Hydroxyalkyl, Trifluormethyl, Amino, Alkylcarbo- 
nylamino, Alkylcarbonyloxy oder Halogen ist und Ar von Phenyl, das durch Hydroxy oder Alkoxy ortho-substituiert 
ist, verschieden ist. 

7. Die Verbindung gemaB Anspruch 6, wobei R 1 Wasserstoff oder Methyl ist, R 2 R 3 R 4 und R 5 entweder alle Was- 
serstoff sind oder einer von R 2 , R 3 , R 4 und R 5 Methyl, Methoxy, Hydroxy, Carbamoyl, Sulfamoyl oder Halogen ist 
und die anderen Wasserstoff sind, und Ar Phenyl oder Phenyl, welches mit Methyl, Methoxy, Hydroxy, Hydroxy- 
methyl, Carbamoyl, Sulfamoyl oder Halogen mono- oder unabhangig disubstituiert ist, ist. 

8. Die Verbindung gemafi Anspruch 1, wobei wenigstens einer von R 6 und R 7 ein aromatisches Hydrocarbyl, Cydo- 
alkyl oder eine Hydrocarbylkette ist, wobei die Kohlenstoffatome Qber ein Sauerstoffatom in wenigstens einer 
Position miteinander verbunden sind. 

9. Die Verbindung gemaft Anspruch 8, wobei R 1 Wasserstoff oder Methyl ist, R 2 R 3 , R 4 und R 5 entweder alle Was- 
serstoff sind oder einer von R 2 , R 3 R 4 und R 5 Methyl, Methoxy, Hydroxy, Carbamoyl, Sulfamoyl oder Halogen ist 
und die anderen WasserStoff sind, und Ar Phenyl oder Phenyl, das mit Methyl, Methoxy, Hydroxy, Hydroxymethyl, 
Carbamoyl, Sulfamoyl oder Halogen mono- oder unabhangig disubstituiert ist, ist. 

10. Die Verbindung gemaR irgendeinem der Anspruche 1 bis 9, wobei R 1 Hydroxy, Halogen, Trifluormethyl, Amino, 
Methoxy oder Hydroxymethyl ist 

11. Die Verbindung gemaii irgendeinem der AnsprOche 1 bis 1 0, wobei R 2 und R 3 unabhangig voneinander Wasser- 
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stoff, Hydroxy Oder Hydroxymethyl sind. 

12. Die Verbindung gemaii irgendeinem der AnsprQche 1 bis 10, wobei R 4 Wasserstoff, Formyl, Alkoxycarbonyl, Ai- 
kylcarbonyl, Hydroxyalkyl, Alkoxyalkyl, Carboxamidoalkyl, Carbamoylalkyl, Aminoalkyl, Amino, Azido, Cyanoalkyl, 
Carboxy oder Carboxyalkyl ist. 

1 3. Die Verbindung gemafc Anspruch 12, wobei R 4 Wasserstoff, Formyl, Hydroxymethyl, Hydroxyethyl, Hydroxypropyl, 
Hydroxybutyl, Hydroxypentyl, Hydroxyhexyl, Ethoxymethyl, Methoxycarbonyl, Amino, Aminopropyl, Acetyl, 
1 ,2-Hydroxy ethyl, Ethylaminomethyl oder Hydroxyethoxyethylaminoethyt ist. 

14. Die Verbindung gemaii irgendeinem der Anspruche 1 bis 13, wobei R 5 Wasserstoff ist. 

15. Die Verbindung gemSB irgendeinem der AnsprQche 1 bis 14, wobei jeder von R 6 und R 7 unabhangig voneinander 
eine gesattigte Hydrocarbylgruppe, insbesondere eine gesattigte aliphatische Hydrocarbylgruppe wie z. B. ein 
C^-Alkyl, insbesondere ein C^-Alkyl. oder Adamantyl bedeutet, wobei R 6 und R 7 zusammen wenigstens drei, 
vorzugsweise wenigstens vier Kohlenstoffatome enthalten. 

16. Die Verbindung gema& irgendeinem der Anspruche 1 bis 14, wobei R 6 und R 7 zusammengenommen mit dem 
Aminstickstoff einen Ring bilden. 

17. Die Verbindung gemaB irgendeinem der Anspruche 1 bis 1 6, wobei wenigstens e iner von R 6 und R 7 eine verzweigte 
Kohlenstoffkette umfasst. 

18. Die Verbindung gemaR irgendeinem der Anspruche 1 bis 17, wobei Ar Thienyl, Pyrryl, Thiazolyl, Oxazolyl, Me- 
thylthiazolyl oder Methylpyrryl ist. 

19. Die Verbindung gemafi Anspruch 1 , welche 

N,N-Diisopropyl-3-(2-fluorphenyl)-3-phenylpropanaminhydrochlorid, 

N,N-Diisopropyl-3-(5-formyl-2-hydroxy-phenyl)-3-phenylpropanamin oder dessen (R)-lsomer, 
N,N-Diisopropyl-3-(2-hydroxy-5-methyloxycarbonylphenyl)-3-phenylpropanamin oder dessen (R)-lsomer, 
N,N-Diisopropyl-3-(5-acetyl-2-hydroxyphenyl)-3-phenylpropanamin oder dessen (R)-lsomer, 
N,N-Diisopropyi-3-[2-hydroxy-5-(2-hydroxyethyl)phenyl]-3-phenylpropanamin oder dessen (R)-lsomer, 
N,N-Diisopropyl-3-[2-hydroxy-5-(1 -hydroxyethyl )phenyt]-3-phenylpropanam in oder dessen 3(R)-lsomer t 
N,N-Diisopropyl-3(R)-[5-(1(R*),2-dihydroxyethyl)-2-hydroxyphenyl]-3-phenylpropanamin oder dessen 1(S*) 
-Isomer, 

N,N-Diisopropyl-3-[2-hydroxy-5-(6-hydroxyhexyl)phenyl]-3-phenylpropanamin oder dessen (R)-lsomer, 
N,N-Diisopropyl-3-(5-ethoxymethyl-2-hydroxyphenyl)-3-phenylpropanamin oder dessen (R)~lsomer, 
N,N-Diisopropyl-3-[5-(3-aminopropyl)-2-hydroxyphenyl]-3-phenylpropanamin oder dessen (R)-lsomer, 
N,N-Diisopropyl-3-[5-(3-acetamidopropyl)-2-hydroxyphenyl]-3-phenylpropanamin oder dessen (R)-lsomer, 
N,N-Diisopropyl-3-[5-(2-cyanoethyl)-2-hydroxyphenyl]-3-phenylpropanamin oder dessen (R)-lsomer, 
N,N-Diisopropyl-3-(5-amino-2-hydroxyphenyl)-3-phenylpropanamin oder dessen (R)-lsomer, 
N,N-Diisopropyl-3-(5-azido-2-hydroxyphenyl)-3-phenylpropanamin oder dessen (R)-lsomer, 
N,N-Diisopropyl-3-[2-hydroxy-5-(3-hydroxypropyi)phenyl]-3-phenylpropanamin oder dessen (R)-lsomer, 
N-Cyclobutyl-N-methyl-3-(2-hydroxyphenyl)-3-phenylpropanamin, 
N,N-Diisopropyl-3-(2-hydroxyphenyl)-3-(2-thieny1)propanamin oder 

N,N-Diisopropyl-3-(2-hydroxy-5-methylphenyl)-3-(2-thienyl)propanamin oder dessen (R)-lsomer ist. 

20. Die Verbindung gemaB irgendeinem der AnsprOche 1 bis 19 zur Verwendung als eine pharmazeutisch aktive 
Substanz, insbesondere als ein anticholinerges Mittel. 

21 . Eine pharmazeutische Zusammensetzung, umfassend eine Verbindung gemSli irgendeinem der AnsprQche 1 bis 
19 und vorzugsweise einen kompatiblen pharmazeutischen TrSger. 

22. Verwendung einer Verbindung gemaR irgendeinem der AnsprQche 1 bis 1 9 zur Herstellung eines anticholinergen 
Arzneimittels. 

23. Ein Verfahren zur Herstellung einer Verbindung gemaii irgendeinem der AnsprQche 1 bis 19, welches umfasst: 
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a) Umselzen einer Verbindung der Formel II 




R5 CH-CH 2 ~CH 2 -Y 
At 



31 



worin R 1 bis R 5 und Ar wie in Anspruch 1 definiert sind und Y eine Abgangsgruppe ist, mit einem Amin HNR 6 R 7 , 
wobei R 6 und R 7 wie oben definiert sind, Oder 

b) Reduzieren einer Verbindung der Formel III 



R.3 . R 2 



rs ch-ch 2 -co-< 7 

Ar 



III 



worin R 1 bis R 7 und Ar wie in Anspruch 1 definiert sind und alle Hydroxygruppen geschutzt sein kannen, Oder 
c) N-Alkylieren eines sekundaren Amins der Formel IV 



R 3 R2 

R 5 CH-CH 2 -CH5-NH-Z ,V 
Ar 



worin R 1 bis R 5 und Ar wie in Anspruch 1 definiert sind und alle Hydroxygruppen geschutzt sein kannen, und 
worin Z dieselbe Bedeutung wie R 6 und R 7 aufweist, oder 

d) Reduzieren einer Verbindung der Formel Va oder Vb 



R 3 R2 

R / 5\ / C-CH 2 -CH 2 -nC r7 
Ar ' 

Va 
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R3 R2 



worin R 1 bis R 7 und Ar wie in Anspruch 1 definiert sind und alle Hydroxygruppen geschOtzt sein konnen, und 
W eine Hydroxygruppe oder Halogen bedeutet, Oder 

e) bei einer Verbindung der Formel VI 



R 2 

R5 CH^CH 2 -CH z .< r7 Vl 
Ar 

worin R 2 bis R 7 und Ar wie in Anspruch 1 definiert sind und R 1 a Carboxyl oder Alkoxy ist, Umwandeln von 
R 1 a in Hydroxy oder 

f) bei einer Verbindung der Formel VII 



D / Z 2 R 7 

Ar 



vn 



worin R 1 f R 6 f R 7 und Ar wie in Anspruch 1 definiert sind und einer von R 2 b bis R 5 b Alkylen ist und die anderen 
wie in Anspruch 1 wie fOr R 2 bis R 5 definiert sind, Reduzieren von Alkylen zu Alkyl, Hydroxyalkyl oder Dihy- 
droxyalkyl oder 

g) bei einer Verbindung der Formel I wie in Anspruch 1 definiert, Umwandeln von einer oder mehreren der 
Gruppen R 1 bis R 5 in eine andere oder andere Gruppen R 1 bis R 5 oder 

h) Umsetzen einer Verbindung der Formel VIII 
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10 



R3 R2 

R? a ch-ch 2 -ch 2 .< r7 vm 

Ol3 



15 



worin R 1 bis R 7 wie in Anspruch 1 defintert sind und X Sauerstoff Oder Schwefel ist, mit einer Verbindung der 
Formel IX 



20 



CH 3 N=C: 



urn eine Verbindung der Formel la 



IX 



25 



30 




R 5 CH^CH 2 -CH t kC n Ia 



35 



zu bilden, worin R 1 bis R 7 und X wie oben definiert sind, oder 

i) Umsetzen einer Verbindung der Formel VIII oben, worin X Sauerstoff Ist, mit einer Verbindung der Formet X 



40 



45 




OH 



NH 2 



um eine Verbindung der Formel lb 
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R3 . R.2 

R 5 CH- CH 2 -CH--nC n 




zu bilden, worin R 1 bis R 7 wie in Anspruch 1 definiert sind, Oder 
j) Umwandeln einer Verbindung der Formel XI 



lb 



R3 R2 

rI^V-ri 

R3 VcH -tX 7 * 



worin R 1 bis R 7 wie in Anspruch 1 definiert sind, in eine Verbindung der Formel XII 

R3 R2 

R5 'dH_CH 2 -CH r -N^ r 7 m 



worin R 1 bis R 7 wie in Anspruch 1 definiert sind, oder 
k) Umwandeln einer Verbindung der Formel XIII 
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R3 R2 




worin R 1 bis R 7 wie in Anspruch 1 definiert sind und X Sauerstoff oder Schwefel ist, in eine Verbindung der Forme! 



worin R 1 bis R 7 und X wie oben definiert sind und R 8 und R 9 unabhangig voneinander Wasserstoff oder Alkyl sind, 



i) wenn ntitig, Abspalten der Hydroxyschutzgruppen in den erhaltenen Verbindungen, 

ii) wenn gewunscht, Umwandeln der erhaltenen Basen der Formel I in deren Salze mit physiologisch vertrSg- 
lichen Sauren, oder umgekehrt, und/oder 

iii) wenn gewunscht, Auftrennen einer erhaltenen Mischung von optischen Isomeren in die einzelnen Enan- 
tiomeren. 

Revendications 

1 . Compos6 de Formule I : 



XIV 



R3 




und 




R3 



R2 



/ 

Ar 



Formule I 
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dans laquelte : 

R 1 est hydrogene, hydroxy, alkyle, alkoxy, hydroxyalkyle, trifluoromethyle, amino, alkylcarbonylamino, alkyl- 
carbonyloxy, halogene, 

R 2 et R 3 sont independamment hydrogene, hydroxy, alkyle, alkoxy, hydroxyalkyle, halogene, alkoxycarbony- 
lalkyle, carbamoyle, sulphamoyle, 

R 4 est co-hydroxyalkoxy, co-aminoalkoxy, co-aminoalkylamino, alkoxyalkyle, hydroxyalkoxyalkylamlnoalkyle, 
alkoxycarbonylalkyle, dihydroxyalkyle, formyle, alkylcarbonyle, alkoxycarbonylalkyle, alkylcarbonylaminoalk- 
yle, aminoalkyle, alkylaminoaikyle, dialkylaminoalkyle, carboxylalkyle, carbamoylalkyle, carboxamidoalkyle, 
carboxyle, amino, nitro, cyano, nitrilo, cyanoalkyle, azido, un alkyle ayant au moins deux atomes de carbone, 
un alkoxy ayant au moins deux atomes de carbones, un hydroxyalkyle ayant au moins deux atomes de car- 
bones, 

R 5 est hydrogene, halogene, alkyle, 

Ar est un aryle ou un heteroaryle pouvant etre mono- ou independamment di-substitue par un alkyle, alkoxy, 
hydroxy, hydroxyalkyle, halogene, alkoxycarbonylalkyle, carbamoyle, sulphamoyle, et 
R 6 et R 7 sont des groupes hydrocarbyles pouvant etre identiques ou differents, contenant ensemble au moins 
trois atomes de carbone, et pouvant porter un ou plusieurs groupes hydroxy, dans lesqueis les atomes de 
carbones peuvent etre interconnected par des atomes d'oxygene, et dans laquelle R 6 et R 7 peuvent former 
un cycle avec I'azote amine ; a la condition que (a) lorsque : 

(i) au moins deux des elements R 2 , R 3 et R 5 sont autres qu'hydrogene, ou 

(ii) R 1 est autre qu'hydroxy ou methoxy, et Ar est autre qu'un phenyle ortho-substitue par hydroxy ou 
methoxy, ou 

(iii) Ar est un heteroaryle, ou 

(iv) au moins un des elements R 6 et R 7 est un cycloalkyle ou un hydrocarbyle aromatique, alors 

R 4 peut etre hydrogene, methyle, methoxy, hydroxymethyle, hydroxy, halogene, carbamoyle, sulphamoyle; 

et a la condition que (b), lorsque : 

Ar est un phenyle non substitue, alors R 1 , R 2 , R 3 , R 4 et R 5 ne peuvent tous etre des atomes d'hydrogene ; 
leurs sels avec des acides physiologiquement acceptables et, lorsque les composes peuvent etre sous la 
forme d'isomeres optiques, le melange racSmique et les enantiomeres individuels. 

Compose selon la revendication 1 , dans lequel R 4 est co-hydroxyalkoxy, co-aminoalkoxy, o-aminoalkylamino, alk- 
oxyalkyle, hydroxyalkoxyalkylamlnoalkyle, dihydroxyalkyle, formyle, alkylcarbonyle, alkoxycarbonyle, alkoxycar- 
bonylalkyle, alkylcarbonylaminoalkyle, aminoalkyle, alkylaminoalkyle, dialkylaminoalkyle, carboxylalkyle, carba- 
moylalkyle, carboxamidoalkyle, carboxyle, amino, nitro, cyano, nitrilo, cyanoalkyle ou azido. 

Compose selon la revendication 2, dans lequel R 1 est hydrogene ou methyle, R 2 , R 3 et R 5 sont soit tous des 
atomes d'hydrogene, soit un des elements R 2 , R 3 et R 5 est methyle, methoxy, hydroxy, carbamoyle, sulphamoyle, 
ou halogene et les autres sont des atomes d'hydrogene, et Ar est un phenyle ou un phenyle mono ou ind6pen- 
damment disubstitue par methyle, methoxy, hydroxy, hydroxymethyle, carbamoyle, sulphamoyle ou halogene. 

Compose selon la revendication 1 , dans lequel Ar est un heteroaryle. 

Compose selon la revendication 4 dans lequel R 1 est hydrogene ou methyle, et soit R 2 , R 3 , R 4 et R 5 sont tous 
des atomes d'hydrogene, soit un des elements R 2 , R 3 , R 4 et R 5 est methyle, methoxy, hydroxy, hydroxymethyle, 
carbamoyle, sulphamoyle ou halogene, et les autres sont des atomes d'hydrogene. 

Compose selon la revendication 1, dans lequel R 1 est hydrogene, alkyke, hydroxyalkyle, trifluoromethyle, amino, 
alkylcarbonylamino, alkylcarbonyloxy ou halogene, et Ar est autre qu'un phenyle ortho-substitue par hydroxy ou 
alkoxy. 

Compose selon la revendication 6, dans lequel R 1 est hydrogene ou methyle, R 2 R 3 , R 4 et R 5 sont soit tous des 
atomes d'hydrogene, soit un des elements R 2 , R 3 , R 4 et R 5 est methyle, methoxy, hydroxy, carbamoyle, sulpha- 
moyle ou halogene, et les autres sont des atomes d'hydrogene, et Ar est un phenyle ou un phenyle mono- ou 
independamment di-substitue par methyle, methoxy, hydroxy, hydroxymethyle, carbamoyle, sulphamoyle ou 
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halogene. 

8. Compose selon la revendication 1 , dans lequel au moins un des elements R 6 et R 7 est un cycloalkyle, un hydro- 
carbyle aromatique ou une chaine hydrocarbyle dans laquelle les atomes de carbone sont interconnects par des 
atomes d'oxygene en au moins une position. 

9. Compose selon la revendication 8, dans lequel R 1 est hydrogene ou methyle, R 2 , R 3 t R 4 et R 5 sont soit tous des 
atomes d'hydrogene, soit un des elements R 2 , R 3 , R 4 et R 5 est methyle, methoxy, hydroxy, carbamoyle, sulpha- 
moyle ou halogene, et les autres sont des atomes d'hydrogene, et Ar est un phenyle ou un phenyle mono- ou 
independamment di-substitue par methyle, methoxy, hydroxy, hydroxymethyle, carbamoyle, sulphamoyle ou 
halogene. 

1 0. Compose selon I'une quelconque des revendications 1 a 9. dans lequel R 1 est hydroxy, halogene, trifluoromethyle, 
amino, methoxy ou hydroxymethyle. 

11. Compose selon I'une quelconque des revendications 1 a 10, dans lequel R 2 et R 3 sont independamment hydro- 
gene, hydroxy, ou hydroxymethyle. 

12. Compose selon Tune quelconque des revendications 1 a 10, dans lequel R 4 est hydrogene, formyle, alkoxycar- 
bonyle, alkylcarbonyle, hydroxyalkyle, alkoxyalkyle, carboxamidoalkyle, carbamoylalkyle, aminoalkyle, amino, azi- 
do, cyanoalkyle, carboxy ou carboxyalkyle. 

13. Compose selon la revendication 12, dans lequel R 4 est hydrogene, formyle, hydroxymethyle, hydroxyethyle, hy- 
droxypropyle, hydroxybutyle, hydroxypentyle, hydroxyhexyl, ethoxymethyle, methoxycarbonyfe, amino, aminopro- 
pyle, acetyle, 1,2-hydroxyethyle, ethylaminomethyle, ou hydroxyethoxy-ethylaminoethyle. 

14. Compose selon I'une quelconque des revendications 1 a 13, dans lequel R 5 est hydrogene. 

15. Compose selon I'une quelconque des revendications 1 a 14, dans lequel chacun des elements R 6 et R 7 designe 
independamment un groupe hydrocarbyle sature, en particulier un groupe hydrocarbyle aliphatique sature tel qu'un 
alkyle de C-, a C 8 , plus particulierement un adamantyl ou un alkyle de C 1 a C 6 , R 6 et R 7 contenant ensemble au 
moins trois, de preference quatre, atomes de carbone. 

16. Compose selon I'une quelconque des revendications 1 a 14, dans lequel R 6 et R 7 , pris ensemble, forment un cycle 
avec I'azote amine. 

17. Compose selon I'une quelconque des revendications 1 a 16, dans lequel au moins un des elements R 6 et R 7 
comprend une chaTne de carbone ramifiee. 

18. Compose selon I'une quelconque des revendications 1 a 17, dans lequel Ar est thienyl, pyrryl. thiazolyl, oxazolyl, 
methylthiazolyl ou methypyrryl. 

19. Compose selon la revendication 1, qui est : 

N,N-diisopropyl-3-(2-fluorophenyl)-3-phenylpropanamine chlorhydrate, 
N,N-diisopropyl-3-(5-formyl-2-hydroxy-phenyl)-3-phenylpropanamine, ou son isomere (R), 
N,N-diisopropyl-3-(2-hydroxy-5-methyloxycarbonyl-phenyl)-3-phenylpropanamine, ou son isomere (R), 
N,N-diisopropyl-3-(5-acetyl-2-hydroxyphenyl)-3-ph6nylpropanamine, ou son isomere (R), 
N,N-diisopropyl-3-[2-hydroxy-5-(2-hydroxyethyl)-phenyl]-3-phenylpropanamine, ou son isomere (R), 
N,N-diisopropyl-3-[2-hydroxy-5-(1-hydroxyethyl)-phenyl]-3-phenylpropanamine I ou son isomere 3 (R), 
N,N-diisopropyl-3(R)-[5-(1(R*).2-dihydroxyethyl)-2-hydroxyphenyl]-3-phenylpropanamine, ou son isomere 1 
(S*). 

N,N-diisopropyl-3-[2-hydroxy-5-(6-hydroxyphexyl)-phenyl]-3-phenylpropanamine, ou son isomere (R), 
N,N-diisopropyl-3-(5-ethoxymethyl-2-hydroxyphenyl)-3-phenylpropanamine, ou son isomere (R), 
N,N-diisopropyl-3-[5-(3-aminopropyl)-2-hydroxyphenyl]-3-phenylpropanamine, ou son isomere (R), 
N,N-diisopropyl-3-[5-(3-acetamidopropyl)-2-hydroxyphenyl]-3-ph6nylpropanamine. ou son isomere (R), 
N,N-diisopropyl-3-[5-(2-cyanoethyl)-2-hydroxyphenyl]-3-phenylpropanamine l ou son isomere (R), 
N,N-diisopropyl-3-(5-amino-2-hydroxyph6nyl>-3-phenylpropanamine, ou son isomere (R). 



50 



EP 1 019 358 B1 

N,N-diisopropyl-3-(5-azido-2-hydroxyph6nyl)-3-ph6nylpropanamrne, ou son isomere (R), 
N,N-diisopropyl-3-[2-hydroxy-5-(3-hydroxypropyl)-ph6nyl]-3-ph6nylpropanamine t ou son isomere (R), 
N-cyclobutyl-N-m6thyl-3-(2-hydroxyph6nyl)-3-phenylpropanamine t 
N,N-diisopropyl-3-(2-hydroxyphenyl)-3-(2-thienyl) propanamine, ou 

N,N-diisopropyl-3-(2-hydroxy-5-m6thylph6nyl)-3-(2-thi6nyl) propanamine, ou son isomere (R). 

20. Compose selon Tune quelcxjnque des revendications 1 a 19, pour utilisation dans une substance pharmaceuti- 
quement active, en particulier un agent anticholinergique. 

21. Composition pharmaceutique comprenant un compose selon Tune quelconque des revendications 1 a 19, et de 
preference un vehicule pharmaceutique compatible. 

22. Utilisation d'un compose selon Tune quelconque des revendications 1 a 19 pour la preparation d'un medicament 
anticholinergique. 

23. Procede de preparation d'un compose selon Tune quelconque des revendications 1 a 19, qui comprend : 

a) la reaction d'un compose de Formule II 



R3 R2 




Ar 



Fonnule II 

dans laquelle R 1 a R 5 et Ar sont tels que definis dans la revendication 1 , et Y est un groupe partant, avec une 
amine HNR 6 , R 7 , dans laquelle R 6 et R 7 sont tels que definis ci-dessus, ou 

b) la reduction d'un compose de Formule III 



R3 R2 

R 5 CH-CH 2 -CO-nC 7 
/ 2 R 7 

Ar 

Formule ID 

dans laquelle R 1 a R 7 et Ar sont tels que definis dans la revendication 1 et tout groupe hydroxy peut dtre 
protege, ou 

c) la N-alkylation d'une amine secondaire de Formule IV 
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R3 R2 

\ ( 

R5 CH-CH 5 -CHo"NH-Z 
/ 2 2 

Ar 



Formule IV 



dans laquelle R 1 a R 5 et Ar sont tels que definis dans la revendication 1 et tout groupe hydroxy peut etre 
protege, et dans laquelle 2 a la meme signification que R 6 et R 7 , ou 

d) la reduction d'un compose de Formule Va ou Vb 



R3 R2 



R 5 \c=CH ? -CH 0 -N^ _ 
/ 1 2 R 7 



Ar 



Fonnule Va 



R3 R2 

/\ w 2 *2 R 7 
Ar 

Formule Vb 

dans laquelle R 1 a R 7 et Ar sont tels que definis dans la revendication 1 et tout groupe hydroxy peut etre 
proteg6, et dans laquelle W designe un groupe hydroxy ou halogene, ou 

e) dans un compose de Formule VI 
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CH- CH 2 - CH T 




Fomiule VI 



dans laquelle R 2 a R 7 et Ar sont tels que definis dans la revendication 1, et R 1 a est carboxyl ou alkoxy, la 
conversion de R 1 a en hydroxy, ou 

f) dans un compose de Formule VII 



dans laquelle R 1 , R 6 t R 7 et Ar sont tels que definis dans la revendication 1 , et un des elements R 2 b a R 5 b est 
alkylene et les autres sont tels que definis dans la revendication 1 pour R 2 a R 5 , la reduction de I'alkylene en 
alkyle, hydroxyalkyle ou dihydroxyalkyle, ou 

g) dans un compose de Formule I tel que defini dans la revendication 1 , la conversion d'un ou plusieurs des 
groupes R 1 a R 5 en un autre groupe ou en d'autres groupes R 1 a R 5 , ou 

h) la reaction d'un compose de Formule VIII 




CH-CH 2 -CH2-N^ 
Ar 




Formule VII 
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10 




CH-CHo-CH^Kf 



X 



15 



Formule VIII 



20 



dans laquelle R 1 a R 7 sont tels que definis dans la revendication 1, et X est oxygene 
ou soufre, avec un compose de Formule IX 

CH 3 N=C : 



formule IX 



pour former un compose de Formule la 



25 



30 



35 



40 



45 
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R3 R2 
R 5 CH-CHo-CH^-N^ n 



Formule la 



dans laquelle R 1 a R 7 et X sont tels que definis ci-dessus, ou 



i) la reaction d'un compose de Formule VI II defini ci-dessus, dans lequel X est oxygene, avec un compose de 
Formule X 



OH 




Formule X 
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pour former un compos6 de Formule lb 
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R3 R2 

R 5 CH— CHo— CH 1<T n 



cr 




dans laqueile R 1 a R 7 sont tels que definis dans la revendication 1, ou 
j) la conversion d'un compose de Formule XI 



Formule lb 




OR 6 

X 2 R 

Formule XI 

dans laqueile R 1 a R 7 sont tels que d6finis dans la revendication 1, en un compose de Formule XII 



R3 R2 

R > 5 tH- CH 2 -CH2_N^ R 7 




dans laqueile R 1 a R 7 sont tels que definis dans la revendication 1 , ou 
k) la conversion d'un compose de Formule XIII 



Formule XII 
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R3 R2 




Formule XIII 



dans laquelle R 1 a R 7 sont tels que definis dans la revendication 1, et X est oxygene ou soufre, en un compose 
de Formule XIV 



dans laquelle R 1 a R 7 et X sont tels que definis ci-dessus, et R 8 et R 9 sont independamment hydrogene ou alkyl, et 

(i) si necessaire, la separation des groupes de protection des elements hydroxy dans les composes obtenus, 

(ii) si desire, la conversion des bases de Formule I obtenues en leurs sels avec des acides physiologiquement 
acceptables, ou vice versa, et/ou 

(iii) si desire, la separation d'un m6lange obtenu d'isomeres optiques en enantiomeres individuels. 



R3 



R2 




Fonnule XIV 
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